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EXTENDED-FOIL 
COOLING... 


«reduces hot-spot temperatures | 


«lengthens service life 





New Allis-Chalmers 


Power-Factor Capacitors 


Allis-Chalmers extends aluminum foil 
beyond the ends of each capacitor pack 
to speed heat dissipation to container 
sides. Result: substantial reduction in 
hot-spot temperature over ordinary 
capacitor designs! 

And electrical contact is also im- 
proved. Broad spring-pressure contact 


plates press against the long edges of 
each foil. Losses are minimized; low 
current density results. Your bonus: 
extra years of faithful capacitor life... 
extra protection against transient over- 
current induced by lightning, switching 
surges or capacitor-discharge through 
nearby line faults. 


Capacitor Facts Fast! Call, wire or write... 


ALLIS-CHALMERS 


A-1188-E 
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Changes Urged for Internal Revenue Code 
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Fargo's "AGE Series" have heavy duty vanadium 
steel springs, vise-type design and bell mouth jaws 
to prevent loosening by vibration or "cold-flow" ... 
extra wide, smooth, ‘like metal" jaws provide a firm 
contact on run to hold joint temperatures down... 
improved hook design of the jaw eliminates slip or 
twisting on run during installation ... . enclosed and 
inhibitor protected threads assure easy installation 
and removal .. . available in bronze or aluminum 


for conductors up to 2,000,000 CM. 


FARGO ~ 


~ 


November 23, 1959 @ ELECTRICAL WORLD 





Warren W Shew Publisher 


Charles F Hochgesang Editor 
Daniel T Braymer Senior Editor 


Engineering 
Leonard M Olmsted Managing Technical Editor 
Howard S$ Knowlton New England Editor, Boston 
Edward Allen Midwestern Editor, Chicago 
Francis J Kovalcik Methods Editor 
Paul H Leech Western Editor, San Francisco 
George Swift Associate Editor 
Kenneth N Mclean Northeastern and Industrial Editor 
Leon A Allen, Jr Middle Eastern Editor 
William R Shook Southeastern Editor, Atlanta 
Archer E Knowlton Consulting Editor 


Herbert R Frankel Managing News Editor 

Thomas R Jordan Assistant Managing News Editor 
Theodore W Fuller News Editor 

Michael G Duerr Assistant News Editor 

John D Damon Commercial Editor 

George B Bryant, Jr Manager, Washington Bureau 


Special Services 


Arthur J Stegeman Manager, Market Sesaieh 
Dexter M Keezer Director, Economics Department 


Production 


Jesse A Mock Manager of Production 
Frank C Stockman Art Director 

Wayne A Trapp Layout Artist 

Paul F Roman Associate Editor 

Elizabeth R Parker Assistant Editor 
Steven Ludwig Assistant Production Editor 


Advertising 


District Managers: W R Klein, L R Lawrence, D J Roberts, 
New York; L R Lawrence, Boston; F P Coyle, Philadelphia; 
M S Kearney, E F Coffey, Jr, Cleveland; E F Coffey, Jr, De- 
troit; M S Kearney, Pittsburgh; W H Meneilley and J T 
Schaefer, Chicago; J T Schaefer, St. Louis; Russell Antles, 
Los Angeles; R C Alcorn and T H Carmody, San Francisco; 
Robert H Powell, Atlanta; F E Holland, Dallas; John 
Patten, Denver. 

Otto A Drechsel Business Manager 

John F Dugan Assistant Business Manager 

Donald K Ellis Promotion Manager 


E Bryson Sessions Circulation and Sales Service Manager 


ELECTRICAL WORLD 
Vol. 152, No. 21, November 23, 1959 


Published weekly by McGraw-Hill Publishing Co., James H. McGraw Mg 
1948), Founder, Executive Editorial, Circulation Fy "advertising Offic: 

Hill Building, 330 cae 42nd Street, New York 36, N. Y. Printed at 99- "129 
North Broadway, Albany 1 Y. See panel below for information regardin, 


subscriptions or change’. 38. 
Donald MoGrew President; Joseph A. Gerardi, Executive Vice-President: 
i. Keith Goodrich, V ice-President and Treasurer; John J. Cooke, Secre t Nelsor 
Bond, President, Publications Division; shelton Fisher, Senior Vice-President 
John'R. Callaham, Vice-President and Editorial Director; Joséph H. Allen, Vice: 
irector of Advertising Sales; A. R. Venezian, Vice-President and 


rd 
scriptions are solicited from executive, su; and engineer! 
oonmal in otectrie utilities, manufacturing jp companies — and’ related fields; a Gon 
consulting engineers and electrical ern in Industry. at a and company 
connection must be indicated on subscript id to address shown in 


ow. 
Un States and Canada subscription rate for individuals tn the oot of the 
Other Western H 


pubtlantien per year; single copies 50 cents. er 
and the Philippines $20.00 payeble in advance and other countries 2830.0 00 
pevenes, 


se i 2 
Pose. at Albany, N. Y. Title registered in U. S. Patent 
ome, Gopyrich 195 Meares Hilt | Publishing, ¢ Company, Inc. All rights / ponerved 
rmission required y of con Printed in U. 8. 


'UBSCRIPTION AND ADDRESS CHANGES: Send sub: 
pe change of address 
West 7 ae New York 36, N. 

change 


anager any 
ss, and tocluding postal zone ani if any. 


label from a recent issue of the magazine. Please allow one month 
‘or change to become effective 


Postmaster . . . Please send form 3579 to Electrical World, 330 W. 42nd St., 
New York 36, N. Y. 


ELECTRICAL WORLD @ November 23, 1959 


“Air Blast’ Breakers, Please 


To the Editor: 

In the September 21st issue of your magazine, 
you refer on page 106 to the purchase by Seattle 
City Light of 13 Brown Boveri circuit breakers 
with a rating of 34.5 Kv each. 

Your article is in error in describing the equip- 
ment as “oil circuit breakers.” As you no doubt 
realize, Brown Boveri pioneered the development 
of the air blast circuit breaker and it is this type 
which we are supplying to Seattle City Light for 
its Canal receiving sub-station. 

Thomas E. Lucier 
Brown Boveri Corp 
19 Rector St. 

New York 6, N. Y. 


We should have known better. Thanks very much 
for correcting us. 


A Bit Less Presumptive 


To the Editor: 

With regard to the October 19 article, “Curves 
Show Flicker Limits,” we believe this letter will 
incorporate some wording that will make the story 
sound less presumptive and technically more accu- 
rate. In Fig. 1 the dashed curve represents limits 
recently proposed by one utility. 

The last paragraph should carry a slight differ- 
ent connotation: “It is the author’s opinion that 
the acceptable voltage flicker limit curve should 
lie above the heavy outline area and close to the 
dashed curve. This recommendation is predicated 
upon lack of limits reported by 40 utilities, only 
13 recent revisions of limits, and the small num- 
ber of flicker complaints received by utilities. No 
attempt at drawing a new curve based on the sur- 
vey results has been made because of lack of posi- 
tive evidence. Rather it is stated that installations 
resulting in flicker voltage within or below the 
heavy outline curve will not be objectionable. 
Flicker voltages between the solid curve and the 
dashed curve in all probability will not be objec- 
tionable. Until experience is gained with these 
higher limits, no further upward revision appears 
practical.” 

The forthcoming publication to which reference 
is made will be titled “Electric Utility Engineer- 
ing Reference Book, Distribution Systems.” 

R. F. Lawrence 
D. M. Sauter 
Westinghouse Electric Corp 
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+-THE NUMBER YOU PICK... 


depends on carefully calculated 





system requirements of present 
and future loads. So too, must 
the manufacturer of power 
transformers be chosen, carefully 
... and with an eye to the future. 


To this end, careful consideration 
of Moloney Electric Company's 
qualifications will reveal these facts: 


@ Sixty-three years experience 
in designing transformers 
of all types and sizes. 


Modern, extensive facilities 












with the capacity to 
produce transformers of 
any size or rating. 


Unexcelled product 
operating records. 


Continuous research and 
development to improve 













transformer design and 
manufacture. 


This ability to design and 
manufacture efficient, dependable 





transformers of any rating is a 
carefully calculated result of 
Moloney planning and preparation. 


When “the number you pick” is 










determined, be sure that your 
requirements are adequately 

fulfilled, specify Moloney Trans- 
formers...All Along The Line. 
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Utilities, Industry, and Electronic Applications 
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ONLY GENERAL CABLE MANUFACTURES BOTH TYPE MI AND INTERLOCKING ARMORED CABLES. 
CONTACT YOUR NEAREST GENERAL CABLE SALES OFFICE FOR FULL INFORMATION AND SPECIFICATIONS. 
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type 
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for power distribution, 
control and 
lighting circuits 


al power 
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for feeder circuits 
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GENERAL CABLE CORPORATION 
65 Offices and Distributing Centers Coast-to-Coast 


a 
} for quality 
wien’ GENERAL 
specify... 


TYPE Mi CABLE has solid copper 
conductors and sheath separated by 
highly compressed inorganic insulation! 
Just about indestructible, yet it trains 
easily over and around obstructions. 
Naturally it needs no protection: just train 
it and terminate it. MI is compatible 

with all other wiring systems. It is 
completely resistant to moisture, age, 
nearly all chemicals, temperatures up to 
185°F with standard terminations, 482°F 
with special terminations; and it is 
approved for use in hazardous areas. 


It will last forever. 


Type Mi Cable and 
interlocking Armored Cable 
work together to lower 
installation costs, minimize 
space requirements, 
provide maximum flexibility 
and accessibility in 

your cable systems. 


GENERAL CABLE’S Interlocking 
Armored Cable combines flexibility with 
the mechanical protection normally 
afforded by metallic conduit, yet has the 
same current reiting as cable in free air. 

It can be trained to fit the contours of 
buildings and surrounding equipment and 
provides a neat, compact installation. 

It is available in bronze, aluminum and 
steel and may be applied over most 
cable insulations in the voltage ranges 
recommended by industry standards. 
Protective coverings are available to 
combat environmental conditions which 
might cause pitting or corrosion of 


the interlocking armor. 





730 Third Avenue, 
New York 17, N. Y. 


CABLE 
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With Metal-Clad Switchgear... 


provides safe and comfortable conditions in any kind of weather! 


a 


Note extensive work area in Federal Pacific's 
new Protected Work-Aisle at Pennsylvania 
ae ee Ue oe Leroy 


ar Lage yell ie a tl tS al eae) 


You can shield both your maintenance crews and your metal-clad switchgear from the assaults of bad weather with Federal Pacific’s 
new walk-in Protected Work-Aisle. They're heated, they’re weatherproof, they provide plenty of elbow room, and they’re safe. Their 
unobtrusive and good-looking lines assure a welcome reception in any location. Look into the advantages of the Protected Work-Aisle 
now, while the weather is good. Write Federal Pacific Electric Company, General Offices: Department 338, Newark 1, New Jersey. 


ae. FEDERAL PACIFIC ELECTRIC COMPANY 


The Best in Electrical Distribution and Control Equipment 
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LATE NEWS > 


The Electrical Week 


AEP’s Philip Sporn predicts thermal efficiencies up to 60% for sta- 
tions using magneto-hydronamic generator in lieu of today’s 40% 
efficient supercritical steam cycle. Eight utilities set up $350,000 
program to develop prototype capable of generating 100 kw or more 
from flow of hot ionized gas through a magnetic field. 


Highlights from SEE Sales Conference . . . EEI eliminates daytime 
TV from LBE promotion; to use magazine ads instead . . . Reddy 
Kilowatt Pres Ash Collins says to stop advertising power plants, 
they’re not for sale! Instead, sell service that reaches customers. 


Elliot Co wins contract for two 50,526-kva generators for Greers 
Ferry Dam, Ark . . . Federal Pacific cuts large circuit breaker prices 
24% to 27%. 


Indiana & Michigan supervisors maintain normal operations, follow- 
ing District 50 UMW strike on Nov. 14. Company made final offer 
of 444% wage increase, plus fringe benefits. Negotiations continue. 


Atomic News . . . AEC’s fast source reactor at Argonne National 
Lab goes critical . . . AEC examiner recommends Commonwealth 
Ed be allowed to bring Dresden reactor up to 50% of potential 
power. He says license for full operation should be issued after 
checking the 50% level, to see if there are any objectionable findings. 


Russian generating capacity will equal that of U.S. in 15 years, says 
Michael Strauss, consultant to Senate Interior Committee, before 
Electric Consumers Information Committee in Washington. EEI, 
however, quotes the Russians themselves as saying, “By 1972, total 
USSR capacity will reach 180-200 million kw.” This represents an 
8% growth rate, compounded annually. At this rate, Russian ca- 
pacity will not equal that of U.S. until after the year 2000. 


Management changes . . . Granite State Electric elects E. P. Bailey 
president, succeeding A. J. Benjes, retired. 


WEEKLY POWER OUTPUT—Up 7.2 % (Week ending Nov. 14), Kwhr 13,270,000,000 
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Billions of Kwhriaiilii 
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Oct. 31 
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Seasonally Adjusted Index 254.1 
Week Ago 251.3. Year Ago 236.5 


Source: Edison Electric Institute 
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Preview of this issue 


EVENTS > Internal Revenue Service reaped a hurricane on its proposal to 


“clarify” and tighten tax rules on “lobbying expenditures.” Ob- 
jectors called it unconstitutional, and suggested changes in the 
proposed rule, if it’s adopted (p 44) . . . EEI survey indicates total 
U. S. generating capability will hit 159-million kw at the end of ’59— 
a 10.3% gain over ’58 (p 47) . . . Portland GE’s varied approach to 
fish passage problems is proving succeessful at North Fork and 
Pelton projects. Data on the $9-million facilities is expected to aid 
future hydro construction (p 48). 


A fault locator operating on a pulse-echo principle (radar), by pin- 
pointing the breakdown in a submarine cable, speeded the restora- 
tion of service to a government laboratory on Plum Island, N. Y. 
Long Island Lighting Co, assisting in restoring service, used a sonar- 
principle instrument along with the radar equipment (p 52)... 
Simplicity and standardization are the essence of a reliable distribu- 
tion system in a new oil refinery at St. John, Canada (p 55) . . . Valve- 
type arrestors on alternate poles are effective, economical lightning- 
proofing on distribution circuits, Power Distribution Conference was 
told at University of Texas. There also Westinghouse announced its 
704 computer program for determining lowest cost combination of 


RECKLESSNESS VS RESPONSIBILITY 


A recent letter by Clyde T. Ellis, general 
manager of National Rural Electric Cooper- 
ative Assn, to all members of Congress is 
indicative of a kind of political recklessness 
which does nobody any good—particularly the 
co-ops and the rural people. 


Ellis’ letter begins by quoting the famous 
excerpt from Hitler’s “Mein Kampf,” in 
which the Dictator explained the technique 
of “The Big Lie.” Enclosing a copy of an 
ECAP ad which was entitled, “How Much is 
‘Public Power’ Costing the People of Your 
State?”, Ellis went on to say: “The attached 
advertisement . . . is good evidence of how 


‘America’s Independent Electric Light and 
Power Companies’ are applying Hitler's phil- 
osophy.” The general manager then at- 
tempted to refute the points made in the ad. 


12 ELECTRICAL WEEK 


Politics and Public Power 


Regardless of the merits of the ad, it is a 
reasonable assumption that the whole subject 
is much too complicated to be covered by a 
single letter which seems to have been 
written more by emotion than reasoning or 
careful reflection. 

The ultimate result of a letter such as this 
—which does nothing less than compare the 
activities of fellow Americans to those of Nazi 
murderers—is to call up in the minds of the 
fairly sophisticated, urbane group of men to 
which it is addressed an image of the writer 
as highly emotional. When that writer is a 
figure of national prominence in the nation’s 
capital, the image cannot help but be trans- 
ferred at least partially to the people he claims 
to represent. 


There is good reason to believe that Ellis’ 
attitude is not shared by other federal power 
and co-op supporters. On the contrary, no 
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| distribution transformers and secondaries (p 58) . . . Present worth 
of annual costs evaluation of utility company projects is explained 


and defended (p 62). 


PROCUREMENT & > Capital equipment purchasers face tougher buying situation says 
PRODUCTS McGraw-Hill survey (p 72)... NEMA Pres N. J. MacDonald evalu- 
ates its reorganization (p 76) . .. IVA awards contracts totaling $26.8 
million (p 78) .. . Japanese generator bid appears to be lowest among 
nine domestic and foreign ones (p 78) . . . Trip device trips breakers 
on either dead or faulted lines . . . Auger has special cutting teeth 
for digging in rocky areas or frozen ground (p 89). 


MANAGEMENT ) Capital spending will hit full stride in 1960 with a 10% rise over 
this year, according to McGraw-Hill Dept of Economics. October 
survey shows strikes have caused some deferrals in this year’s planned 
improvements, including some T&D spending by utilities, but early 
plans show 1961 is also shaping up as a big year (p 83). 


SELLING } Virginia church saves 37% on H&C costs with heat pumps. . . EEI 
sees six million all-electric homes by 1970 (p 92) . . . Kansas P&L 


marks gold medallion homes with a gold yard light (p 94). 


less a person than Walter Harrison, president 
of NRECA, recently told the Region 3 meet- 
ing in Biloxi, Miss., that “We are big business, 
and we have got to act like big business!” 
Whatever techniques “big business” uses, 
comparing its opponents to Nazis and liars is 
not one of them. 

Indeed, Harrison seemed to be calling for 
an increased sense of responsibility on the 
part of the co-ops. This cannot be interpreted 
as abandonment of long-time co-op goals, but 
it does indicate a consciousness of the need 
for an approach to electric power problems 
that accounts in greater degree for the reali- 
ties which face the utility industry—federal, 
public, co-op and private—today. 


Anyone seriously interested in the welfare 
of that industry can only hope that it will be 
the responsible, and not the reckless, view 
which will prevail. 
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FUELING A POLITICAL REACTOR 


‘There may be some fuel for the Democratic 
fires, particulary in the coming presidential 
election year, in the recent announcement 
that the Soviets are planning to expand their 
nuclear power program. The Russian plan 
calls for an additional 600 Mw of A-power by 
the mid-1960’s. A spokesman for the AEC 
said that the Russian program will put them 
slightly behind what the U. S. is expected to 
have by that time. ‘ 

Democrats in Congress may leap at this, 
using it as justification for their contention 
in their long, running battle with former 
AEC Chairman Lewis Strauss that we needed 
greater efforts in this field. 

This will probably be tied to our space lag, 
and then wrapped up by hammering away at 
the theme of our deteriorating position in 
world leadership. 
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Nuclear Notes 





Westinghouse has agreed to furnish all fuel requirements for the 20-Mwt 
Saxton nuclear power station sponsored by Pennsylvania Electric Co and 
Metropolitan Edison Co, AEC documents show. The company will assume 
financial responsibility for all special nuclear materials needed for the first 5 
years, including payment to AEC of all charges in connection with such 
material. The Saxton nuclear station will use a pressurized-water reactor 
to supply 73,000 lb of steam per hr at 300-500 psi to a 10-Mw steam 
turbine in Penelec’s existing 50-Mw steam power plant nearby. 


Fuel cost component of energy produced by Shippingport’s first core 
was given as 26 mills per kwhr (without allowances) by Duquesne Light's 
John Gray at a recent AIF meeting. The second core will produce 
between 2 and 3 times as many kwhr as the first, and produce energy 
with a fuel cost component of 6-8 mills per kwhr without allowances. 
Loading of the second core began October 9. 


AEC has revised its invitation to co-ops and public power groups for 
participation in a small pressurized-water nuclear power plant. It is 
now required that a conventionally-fueled superheater be included in the 
project upping output from 16.5 to 22 Mw. In the original invitation of 
Aug 4, the superheater was considered an optional feature. Saturated steam 
output of the nuclear reactor remains unchanged. Heat output of the 
superheater, type of fuel and rating of generating equipment is at the option 
of proposers. 


At Yankee Atomic Electric's Rowe, Mass. 134-Mw nuclear plant, outside 
construction is about 85% complete; machines, equipment and controls 
are about 25% complete. The $50 million project goes into operation in 1960. 


The first nuclear hardware is being installed on the site of Consumers 
Public Power District’s sodium-graphite reactor power plant near 
Hallam, Neb., some 22 miles south of Lincoln. Upon completion in 1961 the 
Sheldon Station will have a net output of 75 Mw. 


Successful initial operation of Wisconsin’s first critical-experiment facility 
was completed last week by Allis-Chalmers at its Greendale Laboratory. 
It includes a water-moderated, unpressurized, heterogeneous reactor of 
100 watts thermal rating. The facility will be used to design the boiling 
water reactor, with nuclear superheater, that will be part of the Northern 
States Power Pathfinder atomic power station design. 


A 15 year technical assistance agreement has been signed between Westing- 
house and Mitsubishi Atomic Energy Industries covering reactors for power 
plants, ships and other equipment developed by the U.S. firm. Fuji Electric 
has previously signed a similar tieup agreement with General Electric Co 
of Britain. Tokyo Shibaura and Hitachi atomic energy syndicates are reported 
ready to sign with General Electric Co of U.S. 


BLECTRICAL WEEK November 23, 1959 @ ELECTRICAL WORLD 














Schematic end view of Varex shows 
contact plate in relation to element 
Note that each layer of foil contacts 
the plate at top and bottom. 


Strong springs (c) maintain constant 
pressure on contact plates (b) to hold 
against extended foil (a). 


An obvious design advantage in Varex capaci- to make electrical contact to the foils. A 

tors is the method of making contact with the possible cause of mechanical damage to the 

extended foil at the end of each element. Con- paper dielectric is eliminated. 

tact is maintained by strong spring pressure. It’s benefits like these - - adding to capacitor 

This leads to these important benefits: life and safe-guarding operation -- that argue 

1 - - The electrical contact areas are generous in strongly for using Varex capacitors on 
size and large in number. Every turn of foil your system. 


is in contact both at the top and bottom of 
the plate. With this arrangement, current 
density at any single point is necessarily 
low ... Varex units are better equipped to 
handle transient overcurrents. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
2 -- With this system, winding each Varex ele- 


ment can be a continuous process - - unin- BitAdd- 


terrupted for insertion of foreign materials rainieneninaiiies « teeta <aiiaieans : wean bo 
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It became evident several years ago 

that we couldn’t make our new Futura 

suspension insulator at competitive 

prices unless we had a better way to 
produce it - - a new, high-capacity production 
line providing an unusually high degree of 
quality control, product uniformity. 


Toward the creation of new production 
facilities, therefore, we directed the same inten- 
sive engineering effort that perfected the 
Futura C.LS. insulator itself. 

The result was a new, mechanized facility 
as unique as the insulator it produces. One end 
of its mile and a quarter long synchronized 


conveyor is presently being charged with 2800- 
pound loads of raw materials every few min- 
utes. The other end discharges finished and 
fired porcelain shapes ready for assembly. 


The picture above shows a vacuum-lift 
transfer movement, typifying the delicate, 
precision handling which makes possible the 
highest degree of controlled uniformity. 


In both product and production line, O-B 
engineers have thus created new, imaginative 
applications for proven materials and familiar 
techniques. That’s why the Futura suspension 
insulator is so vastly improved ... and why it 
doesn’t cost more. 
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fa new factory! 
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“look ahead” benefits you can afford today: 


@ safety from corrosion failure - - proved safe by 15 years’ service 
(to date) in locations where other insulators are failing in one 
to five years. 
~ ANN/y, @ “miniaturized” design of units rated 18,000, 25,000, and 36,000 
pounds offers greater mechanical strength with less weight. 
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greater electrical strength - - resistance to 60% steeper impulse 
wave, 10% higher 60-cycle puncture. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
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PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTER 
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captive xeeper-piece, 
longs U-bolts, 

streamlined oeaende™ 

speed installation °o —_ 
o-B Sstratelines 












Building distribution deadends becomes greatly simplified when O-B 
Strateline clamps are used. 





Among the many time-saving features are long U-bolts which per- 
mit positioning conductor under the keeper-piece without removing 
the nuts. The keeper-piece, incidentally, is permanently attached 
to the U-bolts. 

The streamlined design makes the clamp easy to cover with rubber 
goods for hot-line work. In fact, the all-around suitability of the clamp 
to hot line work was thoroughly tested by makers of hot line tools 2 
before the design went into production. 

Six sizes of the aluminum Strateline series handle all conductors 
between .15 and 1.55 inches in diameter. 

We can point to other quality features like the way the nuts and bolt 
ends are rounded to impede corona, the large tackle loop and the wide 
clamp mouth, but we believe the point has been made. If you like clamps 
of the Strateline type, you can’t do better than an O-B Strateline. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 
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PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 


4963-H BUSHINGS - HOLAN TRUCK MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 
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Looked at from any angle—performance, service, price 
—the new “LD” (Low battery Drain) 2-Way Radio is 
sensational news from the leader. Minimum tubes in the 
receiver, no vibrators in the power supply—they’ve been 
replaced by readily available stock transistors for long 
life and dependability! Transistors used only in circuits 
where long experience has proven they can give reliable 
performance. Your RCA representative will be glad to 
show you why the ‘“LD’’—dollar for dollar, feature for 
feature—is today’s greatest 2-way radio value. 


Heat drain reduces internal temperature of unit up to 
40%, providing longer component life (case has wrap- 


RCA's 
FIRST NAME 
IS RADIO 


Tmk(s)® 


| 
RADIO CORPORATION of AMERICA | 


COMMUNICATIONS DIVISION « CAMDEN, N. J. 
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~. @ LOWER BATTERY DRAIN © 
" @ NEW CABLING SYSTEM oe 


New RCA Transistorized “Low Drain" Mobile Unit 
Greatest Value...in Performance...Service...Price 


around heat sink). Standby monitoring feature cuts 
battery drain to a mere 2!4 amps. With vehicle engine 
off, radio can be left on to receive incoming messages for 
long periods without impairing battery life—automotive 
cabling used exclusively for greater flexibility, positive 
contact, corrosion resistance. Five watts of audio power 
for greatest message intelligibility. Equipment easily 
moved from car-to-car—trunk or true-dash mount. 
Security sealed circuits clearly numbered to provide 
“road map” for fast, simple servicing—RCA Service 
Company technicians available to keep your equipment 
operating at maximum efficiency. 


Mail coupon for further facts. 


RADIO CORPORATION OF AMERICA 
| Communications Division, Dept. AD-45, Building 15-1, Camden, NJ. 


(1) Please send me FREE literature on the new RCA Transistorized Mobile Radio 
1 Have RCA Communications Specialist contact me and explain why this is 

today's best value in 2-way radio 
| NAME 


| COMPANY. 





| TYPE OF BUSINE 
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long life, lowest maintenance, backed by 


WEATHER-TESTED FOR OVER TWO 
YEARS...WITH NO MAINTENANCE! 


This conventional indoor, 600-hp motor with Thermalastic 

insulation has been running outdoors for more than two 

years. Built before the F/A Motor was introduced, it has 

been subjected to these rigorous conditions: 

© Twenty-four hours a day, five days a week, with weekend 
shutdowns to produce stopping and starting surges 

e Summer and winter, all weather and temperature 
extremes 

© Two-week shutdown during which it was sprayed almost 
continuously with fire hoses 

It is still running smoothly and shows no signs of insula- 

tion breakdown or other deterioration. 


20 


7000 success stories 


In 7000 large-motor installations and over 15 million horsepower of 
Westinghouse large rotating apparatus, not a single breakdown oc- 
curred from Thermalastic® insulation failure. 

One reason for this amazing service record lies in the unique molec- 
ular structure of Thermalastic insulation. Large, overlapping mica 
splittings are locked in a void-free, memory-type elastic bond, form- 
ing a perfect dielectric barrier which is maintained under all oper- 
ating conditions. 

Because of Thermalastic, your F/A Motor serves you longer and 
better. This insulation system withstands prolonged voltages, abrasion, 
corona arcing and frequent-starting surges. F/A Motor applications 
are virtually unlimited because Thermalastic is chemically stable, will 
not react, dissolve, crystallize or evaporate in contact with acids, 
alkalis, oils, lamp black, dirt, moisture or temperature extremes. 

Consider what these proved performance extras can mean in down 
time and maintenance savings alone. For more specific test data, call 
your Westinghouse representative, or write Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. J-15013 


a sure... sWVestinghouse 


WATCH “WESTANGHOUSE LUCILLE BALL-DES| ARNAZ SHOWS” CBS TV FRIDAYS 
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It’s true economy to install guys and messengers made of Copperweld 
Type M Strand. There are no maintenance costs—no replacement costs. 
Because Type M Strand is non-rusting, you eliminate, once and for all, 
the problems and expense caused by the deterioration and failure of 
rust-weakened guys and messengers. 

Type M Strand gives you the same long life and freedom from main- 
tenance that has distinguished Copperweld Products for over 40 years. 
Each wire is permanently protected against corrosion by a heavy copper 
sheath inseparably molten-welded to an alloy steel core. And, because 
of the molten-weld, the copper will not crack, flake or peel. Easy to 
handle—easy to install—Type M Strand can be readily bent, served, 
moused or clamped. 

You can see that Type M Strand offers economies you can’t afford 
to pass up. Put this strand up and prove it for yourself. 


COPPERWELD STEEL COMPANY 
WIRE AND CABLE DIVISION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 


STRAND 


FOR GUYS AND MESSENGERS 


ELECTRICAL WORLD e@ November 23, 1959 





one xg 


aie Re ne 


¥ 
~ 


> 


fie eS oT nS 





NEW General Electric A/R BLAST 


Power Circuit Breakers... 


Slash maintenance time 
75% or more 


General Electric’s new Type ATB Air Blast 
Power Circuit Breakers need be maintained 
only one-third as often as conventional oil 
circuit breakers. And, when they do require 
inspection, your maintenance crews can 
complete their work in approximately one- 
fourth the time. 


This drastic reduction in maintenance 
time is purposely designed into Air Blast 
Breakers. Reason: General Electric realizes 
that as the quantity of power circuit break- 
ers on electric utility systems increases, 
maintenance personnel simply cannot be 
increased in direct ratio. 


From 115- through 460-kv, Type ATB 
Air Blast Breakers need maintenance less 
frequently because high-pressure air is 
stored in the interrupter head right at the 
point of use. Are transfer from contact 
fingers to arcing probes is amazingly fast. 
Are duration is consistently short, which 
greatly reduces erosion of the contacts, 
probes and orifices. 


Because the interrupter heads contain 
all contacts and operating mechanism 
parts, normal inspection of the breaker is 
extremely simple: 


@ Air is exhausted from interrupters. 
@ Access covers are swung aside. 
@ Contacts are visible for inspection. 


In the event maintenance is required, the 
entire operating mechanism, weighing only 
50 pounds, can be quickly removed and 
replaced with a spare unit. 


A crew of only three men can replace 
all six interrupters of a 230-kv ATB breaker 
in less than four hours. Studies indicate 
that a crew of three or four men take from 
12 to 16 hours to maintain a comparably 
rated oil unit. 

There’s more to this Air Blast mainte- 
nance story. Ask your G-E Sales Apparatus 
Engineer to tell you the rest. General Elec- 
tric Co., Schenectady 5, New York. — 4943 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


IN MAINTENANCE SEQUENCE, access covers are 
easily loosened using standard wrenches; contacts can 
be inspected without removing any parts. If necessary, 


the entire operating mechanism can be removed from 
the interrupter head. Replacing with a spare unit gets 
breaker back on line immediately. 





Steel construction saves money 


in large or small substations 


lj 
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Small substation built economically with about three tons of 
USS Galvanized Structural Steel. Owner, Wisconsin Power & 
Light Company. Wood beams in background will be replaced 
with structural steel. 


Galvanized Structural Steel is the ideal material 
for substations of any size—whether they are 
individually designed or prefabricated. The big 
savings are in the low cost of the steel. Erection 
costs vary only slightly for different metals be- 
cause in any case the contractor has to have a 


crane available. 


Designers and fabricators are familiar with 


structural steel. It’s a proven material. You save 


engineering and construction time in addition to 


the low original cost of materials. 


Low Maintenance Cost. Galvanized structural 
steel assures long-lasting and trouble-free service 
due to the corrosion-resisting properties of the re- 
liable coating. Thirty years and more of unat- 
tended service has been recorded on substation 
structures built of this dependable product—with 
the plus value of neat, attractive appearance. 


Structural steel is readily available. New facil- 
ities have been built by U.S. Steel for manufac- 
turing all the necessary shapes and plates. 
Fabricators usually keep them in stock. When 


you need a substation in a hurry—specify steel! United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
USS is a registered trademark Tennessee Coal & iron— Fairfield, Alabama 
United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


Large substation built for the Columbus and Southern Ohio } S 
Electric Company using about 60 tons of USS Structural Steel. United tates Steel 
Sections were prefabricated for quick erection and, to assure 


long life and pleasing appearance, galvanizing was done after 
holes were punched. 
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ALUMINUMVILLE, U. S. A. Pacific Gas & Electric stays in keeping 
with the name of its “Aluminumville” service area in Santa Rosa, Calif., 
and achieves this experimental design advance in overhead installations 
for distribution secondaries—vertical construction with bare ACSR. Com- 
pleting his job, P.G. & E. lineman above tightens four clamps from 
Anderson’s LC series. Other LC clamps, left above: LC-52A—one center 
bolt clamp with interlock fingers for sure contact. Range, #8 ACSR to 
2/0 ACSR—one of 21 sizes. Left below: LC-71B—single U-bolt clamp 
with extended spacer for faster installation. Range, #8 ACSR to 1/0 
ACSR. All LC connectors are chemically cleaned and pre-inhibited. 


ANDERSON ELECTRIC CORPORATION «+ BIRMINGHAM 1, ALABAMA 
ExPORT REPRESENTATIVE: INTERNATIONAL STANDARD ELECTRIC CORP. 
50 CHuRCH STREET, NEw YorkK 7, New YorK 


DERSON ELECTRIC 


Research / Quality / Performance / in Aluminum and Bronze Products 


Aluminum and Bronze Power Connectors + Clamps «+ Fittings + Accessories for Substation + Transmission + Distribution + Underg 


How C.H. Wheeler 
condenser design provides 
optimum deaeration and 
REDUCES STATION 
MAINTENANCE 


An informative advertisement from 
one of the nation’s most experienced 
condenser manufacturers 


The problem of power plant steam system 
maintenance involves many things including 
cleaning the water and steam sides of con- 
denser tubes, tube damage caused by impact 
of water in exhaust steam, tube abrasion 
resulting from sand or grit in the circulating 
water, tube plugging resulting from foreign 
matter in the circulating water, and deposits 
in the boiler 

One of the most important ways to 
reduce station maintenance requirements is 
to improve deaeration. Excess air in con- 
densate results in corrosive oxide deposits in 
the boiler which decrease its efficiency. Dur- 
ing 56 years of condenser design and manu- 
facturing, C.H. Wheeler has developed a 
number of ways to produce deaerated con- 
densate in the condenser. \n special designs, 
they maintain oxygen content of less than 
0.01 cc. per liter. Oxygen levels of far less 
than 0.01 per liter are often achieved in 
C.H. Wheeler Condensers, depending upon 
the amount of air leakage of the system and 
the amount of contaminated returns. 

Basic causes of oxygen and other non- 
condensable vapors in condensate are system 
leaks, heater returns and make-up water. 

Full deaeration of make-up water re- 
quires bringing it up to the temperature of 
the steam, so that the condensate is 100% 
saturated with water vapor and all gases 
have been driven from solution. However, 
to be sure that no gases are mechanically 


wr Aele 


Figure 1: Schematic diagrams of C.H. Wheeler 
Reverse Flow. 


entrained in the droplets of water, the water 
must be agitated thoroughly to permit re- 
lease of any remaining air bubbles. 

In C.H. Wheeler Condensers, normal 
make-up water is heated to steam tempera- 
ture and agitated to release non-condensa- 
bles by spraying it over the top of the tube 
banks at both ends of the tubes, and out of 
the path of high-velocity steam from the 
turbine exhaust. Steel bars above the tubes 


Figure 2: Cutaway drawing of portion of C.H. Wheeler Dual Bank, Divided Water Box Condenser. 


protect them from water impingement dam- 
age. Heater drips are sprayed in the steam 
lanes to permit flashing and release of en- 
trained gases. 

Condensate is cascaded over deaerating 
bars (1, in Figure 2) in the presence of a 
moving blanket of steam, to provide proper 
agitation and reheating before it is drained 
into the hotwell. The Tubejet® Air Ejector 
(3) draws off non-condensable gases through 
the air-vapor suction line (2), and discharges 
them to the atmosphere. Central location of 
the air cooler section reduces depth of steam 
penetration and resistance to steam passage, 
achieving anew lowincondenser pressureloss. 


Another Big Problem—Tube Cleaning 


If your water supply is polluted, condenser 
tube deposits may become troublesome. 
There are several ways to correct this situa- 
tion: Shooting small slugs through the tubes 
with high-pressure water, using acid and 
chlorinating the circulating water, among 
other methods. 

One method particularly successful in 
removing algae, and foreign matter such as 


twigs, leaves and scale, is Reverse Flow (see 
Figure 1). Developed by C.H. Wheeler, it 
makes possible the flushing of tubes and 
sheets without shutting down the condenser. 

Here’s how Reverse Flow works : Normal 
operation is shown on the left. Water enters 
through inlet A with right inside port open, 
flows through tube bank C to the rear of the 
condenser. It returns through tube bank D 
to the front of the condenser, and then it 
discharges at E. 

The right side of the diagram shows 
Reverse Flow in operation in a C.H. Wheeler 
Dual Bank, Divided Water Box Condenser. 
Water enters through A with outside port 
open, flows up through channel B and 
through tube bank D to rear of condenser, 
returns through tube bank C to front of 
condenser and discharges at E. Reversing 
can be accomplished during full load opera- 
tion and full flow of circulating water, 
without additional pressure loss. Sluice 
gates for each half of the condenser move on 
a common stem. Each half can be back- 
flushed independently; or both halves can 
be back-flushed simultaneously with one or 
two circulating pumps operating. 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue « Philadelphia 32, Pennsylvania 


Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product. 


Steam Condensers » Steam Jet Vacuum Equipmect » Centrifugal, Axial and Mixed Flow Pumps - Marine Auxiliary Machinery + Nuclear Components 
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GOING UP... 
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a Houston milestone 


100,000th distribution transformer goes into service... IT’S A WAGNER! 
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One hundred thousand distribution transformers. Tangible evidence, these, of Houston 
Lighting & Power's ever-expanding service to a 5,600 square mile area that is “busting 
out all over” at a record-breaking rate. 

Check this: the utility serves a population that is growing twice as fast as the 
national average. Last year its ledgers listed 450,995 customers, over seven billion 
kilowatt hours of power were sold. KWH sales per residential customer averaged 
4,641, compared to a national average of less than 3,500. The company’s generating 
capacity is at the two and one-quarter million kilowatt mark ... will be up to three 
million kilowatts by 1961. 

Small wonder that Houston Lighting & Power is one of the country’s top fifty utili- 


be ties. Small wonder, too, that we’re pleased that a Wagner transformer marked a mile- 
a stone for the company. 


Wagner Form W pole-type transformers in ratings 3 to 167 kva are available from 
factory, branch and distributor stocks. They are designed to meet all electrical require- 
ments of modern overhead distribution systems: high efficiency, low exciting current, 
low impedance, high short circuit and overload capability. They have mechanical fea- 
tures that give you easy installation, safe operation and long service life. 

Consult your nearby Wagner Sales Engineer about your transformer requirements, 
or write us. Soon. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric Corporation 


6456 PLYMOUTH AVENUE, ST. LOUIS 33, MO WT59-17 
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Two steel spirals conduct 
inert gas to all parts of cable 
to prevent ionization and 
provide self-supervisory 
properties. 


impregnated paper insula- 
tion, with shielding. 


Solid copper tubing is open 
at splices, assuring con- 
stant gas pressure in spiral 
tubes. 


Non-magnetic shielding tape 
over cable core. 


Tellurium-Lead Alloy Sheath 
resists bending fatigue, 
creep, age-hardening, abra- 
sion; has outstanding heat 
stability. 
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ROEBLING 
GAS-FILLED CABLE 


Cid What happens when solid-type cable is used on steep grades? 

“emo If you've used it, you know! The oil impregnant simply obeys 
the law of gravity and drains to the bottom of the grade. At the low 
point, hoop stress (caused by oil pressure build-up) makes the lead 
sheath stretch. Eventually a rupture occurs. And in the areas drained of 
oil, ionization takes place. 

What’s the answer to this constant (and inevitable) problem? 
Roebling Low-Pressure Gas-Filled Cable—for voltages up to 46 kv! Dry 
nitrogen gas, inside this cable at approximately 12 psi pressure, provides 
consistent dielectric properties throughout the length of the cable. No 
matter how steep the grade, internal pressure is uniform everywhere. 

Another feature of this cable is that it is self-supervisory—an alarm 
system lets you know if there’s trouble along the line. 

Roebling Low-Pressure Gas-Filled Cable is as easy to splice as solid- 
type paper power cable. It offers the least expensive long-term answer 
to the problem of transmitting power uphill! Get the whole story from 
your Roebling Field Representative soon. Electrical Wire Division, John 
A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROE BLING 


Branch Offices in Principal Cities ¢ Subsidiary of The Colorado Fuel and iron Corporation 
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ANCHOR EXPANDED INTO SOLID EARTH 
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ANCHOR BEFORE EXPANSION 


You get over 60% expansion 
into solid earth with this 
CHANCE 8-Way Expanding Anchor 


It’s a fact! Sixty three per cent of the Chance 88135 Anchor, 
shown above in reduced size, expands into solid, undisturbed earth. 
All Chance 8-Ways give similar expansion—develop all-around 
holding power. The eight rib-reinforced blades expand to form a 
square, with no wasted space between blades. Holding power is 
distributed over a wide area. 

Chance 8-W ays are now packed in extra high-strength, color-coded 
cartons for better storage and handling. 


Build lines to STAY with the CHANCE 8-WAY 


A. 8. CHANCE COMPANY 


CENTRALIA, MISSOURI A.8B. Chance Co. of Canada, Ltd., Tor 


TOTAL VALUE 


General Electric Master Unit Substations are your best ‘total value” 
buy—most advanced transformer, switchgear designs . . . completely 
integrated for modern, economical power distribution 


For a “total value” product appraisal, consider these over-all advantages of 
factory-built unit substations, then factor in the product superiority of G-E 
transformer and switchgear components. 

Centralized responsibility with General Electric means you get a modern, inte- 
grated, expertly engineered product like the unit substation shown below which 
supplies power for United States Gypsum Company’s new plant at Galena 
Park, Texas. Your engineering staff is freed for other projects. 

Single billing against one order number simplifies cost control. General Elec- 
tric coordinates shipment for quicker, less-costly installation. Factory-built units 
make possible a building-block approach for low-cost expansion. 

Because they are attractive, compact, low in noise level, and easy to landscape, 
unit substations have been accepted as community “good neighbors.” 

Specify G-E Master Unit Substations for your best “total value” buy. For 
full information, contact your nearest General Electric Apparatus Sales Office, 
General Electric Co., Schenectady 5, N. Y. 512-31 
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These transformer features 
are part of G-E Unit Substation value 


INTERCHANGEABLE BUSHINGS can be con- 
verted easily from transformer to breaker ap- 
plication to cut bushing inventory significantly 


PRESSURE-RELIEF DEVICE gives tank protection 
from excessive internal pressures. Direct-acting 
mechanical device is rugged, self-resealing. 


TEN PERCENT LOWER CORE LOSSES, sound 
levels 2 to 3 db below industry standards re 
sult from new core steel annealing process. 


NEW LOAD TAP CHANGER cuts routine main- 
tenance 50% by doubling contact-tip life. Peak 
operating noise is reduced 20 db 
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fully adjustable, TUBULAR BUS SUPPORT* 


This bus support, made of high-strength bronze throughout, 

has the following outstanding features: 
Fully adjustable to any angle whatsoever No inaccessible internal bolt employed 
within a complete circle (360°). for angular setting. 
No need to lift bus out of support to The only bus support whose angular adjustment 
change angular position. does not jeopardize its overall strength. 
To change position within seconds, merely By reversing cap bus can be tight-mounted 
loosen 4 insulator mounting bolts, rotate or slip-mounted. 
assembly to desired angle and re-tighten bolts. Write for illustrated brochure! 

*U. S. PAT. 2.861.762 


Tm LT am Td 


U.S.A. and Canada by 


INTERNATIONAL GENERAL 
staat 


New York] NY 
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WIRE AND CABLE 


OU RUN 


Harrisburg traffic-control 
system uses cable wraps 
made of Du Pont plastic 


Low-cost cable wraps are being used in 
the new traffic-control system in Harris- 
burg, Pa., as a solution to the problem 
of binding electric wires. SprrapP® cable 
wraps, manufactured by AMP Inc., 
Harrisburg, Pa., are spirally cut plastic 
tubes which depend on plastic memory 
to grip articles. They eliminate tedious 
wire lacing and pulling of wires through 
spaghetti tubing. 

AMP manufactures three types of 
SprraP cable wraps. The Sprrap suit- 
able for most applications is made from 
Du Pont ALATHON polyethylene resin, 
because it resists acids and alkalies, is 
totally unaffected by most organic sol- 
vents below 122°F., and has a useful 
temperature range between -112°F. and 
200°F. Sprrap of Du Pont RULAN flame- 
retardant plastic offers qualities similar 
to those of ALATHON, but adds the ad- 


vantage of flame retardance. Sprrap of 


Du Pont ZyTEL nylon resin is used prin- 
cipally for aircraft and military opera- 
tions, where resistance to higher tem- 
peratures and excessive abrasion are re- 
quired, 

The new SprraP is another example 
ofhowthesuperior qualitiesof ALATHON, 
RULAN and ZyTEL are used in the cre- 
ation of new and better products. 


POLYCHEMICALS DEPARTMENT 


Better Things for Better Living through Chemistry 


ROUND TABLE 


e Two workers pull wire from reel as third in- 
spects for correct feeding. (Inset) Worker 
easily strips covering of ALATHON in prepa- 


ration for connection. 


Rochester Gas & Electric relies on 
line wire covered with Du Pont ALATHON® 


Because of its many proven advantages, 
Rochester Gas & Electric now depends 
upon polyethylene to cover 95 % of their 
line wire. Harry Saddock, standards and 
transmission engineer for RG&E, states: 
“Rochester prides itself on its cleanli- 
ness and beauty as a city. We help im- 
prove the appearance of our pole lines 
by reducing the number of separate con- 
ductors through using line wire covered 
with polyethylene resin.”’ 

This is accomplished by running tri- 
plex 1/0 secondary cable pole to pole 
with mid-span triplex #4 service con- 
nections. To save valuable time, RG&E 
prefers pre-assembled cable with a 
spacer. ALCOA supplies the wire cov- 
ered with ALATHON 5 BK 22. 


Having used line wire covered with 
ALATHON for over five years, RG&E has 
other reasons for their preference. They 
have found that this wire takes up less 
pole room, and shorter poles can be used, 


ALATHON*’ 


POLYETHYLENE RESINS 
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RULAN* 


FLAME. RETARDANT PLASTICS 


since the clearance between conductors 
is reduced considerably. They have also 
found that, when stringing wire through 
trees, they are able to cut smaller holes. 


Another important advantage to 
RG&E is that line wire covered with 
Du Pont ALATHON is resistant to fail- 
ures brought about when conductors 
are whipped together by man-made or 
natural causes. 


For these reasons, plus the fact that 
ALATHON resists moisture, sunlight, 
weathering and corrosive atmospheres, 
Harry Saddock concludes, ‘“‘We expect 
this covering of ALATHON polyethylene 
to outlast the usefulness of the line.”’ 


Why not find out how ALATHON or 
the other Du Pont plastic materials can 
help solve your problems by writing 
E. I. du Pont de Nemours & Co. (Inc.), 
Department M-1123, Room N-2507A, 
Nemours Bldg., Wilmington 98, Del. 


ZYTEL” 


NYLON RESINS 
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Out of Your Investment in Westinghouse Research Came a Great Advance in Network Transformers ... 


IN 1956 Westinghouse introduced the revolutionary Space-Miser network transformer—a compact design, 
20% lighter in weight, that enabled utilities to save 15% in vault space for a given kva rating. 


IN 1957 the Space-Miser design established itself as pacesetter of the industry. 


IN 1958 as the rest of the industry rushed to match the new standards in economy, reliability and maintenance 
made possible by this new unit, Westinghouse extended Space-Miser design to the full range of EEI-NEMA ratings. 


IN 1959 Westinghouse has continued to set the pace with refinements in Space-Miser tank design and by adding 
the exclusive Insuldur* insulation system. 


FOR OVER THREE YEARS Space-Miser design has set the pace for industry progress with resulting benefit 
for every utility network system. This is a clear-cut example of how electric utilities’ dollars, spent with Westing- 
house, have reaped research and development dividends in increasingly efficient equipment. 


For more information, contact your Westinghouse representative .. . or write Westinghouse Electric Corporation, 


P.O. Box 868, Pittsburgh 30, Pa. 


*Trade-Mark 


Na 
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SPACE-MISER NETWORK TRANSFORMERS changed industry thinking in.., 


Maintenance Savings—Smooth-Form 
tank and Yukon coolers permit more 
uniform finish, simplify inspection and 
repainting, and reduce collection of 
corrosive deposits. 


installation Savings—Small size and light 
weight make handling easier, faster, 
safer. Required vault space is smaller. 
In addition, low height permits off-the- 
floor mounting without extra-cost ex- 
cessive vault depth. 


J-70903 


the network transformer that changed the thinking of an industry 


Improved Reliability—Insuldur insulation 
system permits 10° more overload 
temperature without additional loss 
of insulation life. Other features 
which boost reliability include superior 
design bushings, rotary disconnect and 
grounding switch and easily accessible 
high-voltage terminal chamber. 


You CAN BE SURE...1F IT's \ Vestinghouse 


CBS TV FRIDAYS 


WATCH “WESTINGHOUSE LUCILLE BALL-DES!I ARNAZ SHOWS" 
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ore and coal bridges 


coal unloaders ship unloaders 


vibrating screens & conveyors pew & mixing discs 


DRAVO 


co 8 * 2 eS AT A 


For more information, contact: MATERIALS HANDLING DEPT. ¢ DRAVO CORPORATION © PITTSBURGH 25, PA. ¢ SP 1-1200 
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THE AMERICAN BRASS COMPANY > 


CROSS-SECTION of stator bar showing arrangement of 40 rectangu- 
lar copper tube conductors which carry current and coolant— 
transil oil in present designs, water in units being planned. 


DO YOU KNOW THESE 
ELECTRICAL COPPERS? 


ANACONDA LEADED COPPER-126 (Cu 
99.00%, Pb 1.00%). Combines high 
conductivity, averaging 99% I.A.C.S., 
annealed, with excellent machinability, 
80 on a scale in which Free-Cutting 
Brass is 100. Available in strip, rod, and 
bar form. 


ANACONDA TELLURIUM COPPER-127 (Cu 
99.49%, Te 0.50%, P 0.01%) offers 
high conductivity averaging 95% 
I.A.C.S., annealed, and machinability 
rating of 80. Available in rod, bar, ex- 
truded shapes, and die-pressed forg- 
ings. Particularly callie where hot 
forging or hot working is combined 
with machining. 

WRITE FOR Publication C-25, “Anaconda 
Copper for Electrical Conductors.” 





ANACONDA’ COPPER METALS 


FOR THE ELECTRICAL INDUSTRY 


WATERBURY 20, CONN. 








LIQUID COOLANT enters the tubular conductors through a strand 
header at end of stator bars. Above: 
construction. Below: 


Header cut open to show 
Headers being installed on stator bars. 


Liquid-cooled tubular copper conductors 
for stators can double generator ratings 





Anaconda Welding Wire now available on 25-Ib. 
spools for inert-gas consumable-electrode welding 
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$2" and 4% 


23, 





For welding copper bus conductors and other fabri- 
cation by inert-gas consumable-electrode processes 
Anaconda C ‘opper-372 Welding Wire is now avail 
able in 25-Ilb. expendable spools. C 
and layer-wound (left), it is shipped in a special 
carton. Sizes regularly available on spools: .035", 
045”, Vig” 3 
welding alloys, such as Everdur®-1010 and 
Ambraloy 
detailed information on Anaconda Welding Rods, 
write for Publication B-13. 


sarefully cleaned 


”. Other Anaconda copper-alloy 


-928, also are supplied on spools. For 
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In designing turbine-generator units for 
the ever larger blocks of power needed 
by the electric utility industry, General 
Electric scored a major advance by 
liquid-cooling the conductors in genera- 
tor stator bars. The problem has been to 
increase generator ratings without in- 
creasing their physical size beyond the 
limitations of transportation 


Occupying no more space than con- 
ventionally cooled 156,250-kva units of a 
few years ago, the first conductor-cooled 
G-E generator has a rating of 260,000 
kva. And this new design is a significant 
step toward doubling generator ratings 
without an appreciable increase in 
frame size. It points the way to much 
larger machines 
750,000 kva. 


possibly as high as 


The French Small Tube Division of 
The American Brass Company has re- 
cently supplied rectangular copper tub 
conductors for another generator of this 
design, which will have a rating of 
221,000 kva. The tube was shipped in 
long coils. 


For technical assistance in the design 
of hollow conductors, write The Ameri- 
can Brass Company, 
Connecticut. 


Waterbury 20, 








DEVELOPED TO MEET YOUR NEEDS: 


Sangamo Type P Meters offer unusual economies with accurate measurement. 


Available now for all polyphase 
loads. The meters start at 18 watts— 
operate continuously at 96,000 watts. 


You can calibrate in half the time. 
There are up to four fewer adjustment 
points. In addition to micrometer power 
factor adjustment, the P2 Meter has only 
three adjustments—full load, light load, 
and balance. 


You save money in glass covers. 
These meters are the only polyphase 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, 


meters small enough to use your stand- 
ard metal base singlephase meter covers. 


You have greater surge protection. 
Current windings are encapsulated in 
high strength epoxy resin insulation. 
Both current and potential coils have 
breakdown in excess of a 15 KV surge. 


You gain economy through slow 
speed. Reduced series damping and 
fewer revolutions just naturally mean 
greater accuracy and better performance. 


; 


ILLINOIS 


A COMPLETE LINE OF 


for all your installation 


LIFETIME GUARANTEED SANGAMO TYPE P METERS FOR 


ae a 
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POLYPHASE METERS. 


requirements... 











| 
| 
| 


Me eal 
can be removed 
CUT Med la ce 
without disassembling 
other components 


Replacement time is 


ra Male ld 


Class 100 3 wire, 3 phase, 480 v. 





Closs 10 4 wire, 2 stator Delta 
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COMPARISON OF EXCITING CURRENT VALUES 
5 kv and below Above 5 kv 


(Test data from 2400-volt units) (Test data from 7200-volt units) 


New New 


Previously 
guaranteed Kva published guaranteed 
value value 


Previously 


me published 


5 3.2 3.0 3.5 3.0 
10 2.7 'S 3.0 LS 
15 2.1 1S 2.6 15 
25 1.7 15 2.0 1S 

1.6 1.0 y 1.8 1.5 
13 1.0 1.6 1.5 
1S 1.0 1.5 1.0 
1s 1.0 1.5 1.0 
1.4 1.0 1.5 1.0 


ESCitriNncGe 


current cut as 
much as 60% 


a} Reduction of exciting currents... by as much as 60%... means 
§ | Allis-Chalmers distribution transformers give you greater system 
y efficiencies four ways: 


1. Generating capacity requirements are cut. Only minimum 
amounts of nonrevenue-producing exciting current are needed. 


2. Lower exciting currents help reduce copper loss on trans- 
mission lines. 


3. Your system carries a higher amount of revenue-producing 
power. 


4. Reduces need for system power-factor corrective equipment. 


The new Allis-Chalmers guaranteed values are available to you 
in all A-C distribution transformers up to 167 kva . . . in all volt- 
age classes. 


Get all the details from your nearby A-C office or write Allis- 
Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A.1202-€ 
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Pollyanna on Electric Heating 
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Editorial Comment 





NOVEMBER 23, 1959 


We stand accused of a pollyannish attitude on residential electric space heat- 
ing—of deluding the industry into thinking “everything is all right,” when in fact 
it is not. We’ve been told that this is a strong disservice to the power business. 

According to some, the utilities won’t be ready for electric heating until: an 
effective heat storage system is found; heat pump coefficient of performance is 
improved; and heating rates are adjusted to make it attractive for the customer 
to control his heating practices to most efficiently use utility plant. 

We agree the first two items are good objectives. We are convinced, though, 
that any attempt to control usage is foredoomed to long-range failure. 

But we do not agree the industry can afford to wait until technical and rate 
objectives are fully achieved before starting active promotion. We believe our 
industry frequently has missed the boat because management did not have the 
vision, the courage, and the faith to see beyond cold engineering figures which 
experience ultimately showed were based on flimsy assumptions. 

We do not take issue with expert opinion illuminating difficulties of making 
bulk residential electric heating pay in many situations. We simply and strongly 
oppose “wait and see” decisions by managements who refuse to believe these 
difficulties cannot be ironed out by experience with the load. 

The industry unequivocally requires this load to continue its growth. For it is 
growth which has permitted utilities to keep rates in long-term check. 

If this is pollyannish, we deserve the sobriquet. The time to promote electric 
heating is now. 


Cable Failure Coincidence Explanation Stands 


Coincidence, or chance, was to many New Yorkers an explanation that simply 
did not explain the successive failures of the seven Consolidated Edison Co 
network feeders last Aug. 17. When the utility claimed that there was no 
other explanation for the breakdown of feeder after feeder, many people— 
abetted by part of the metropolitan press—remained incredulous. 

Many who suffered in a direct way—deprivation of light or power for 
refrigeration and cooling, sweltering for long periods in the stalled subways, or 
any other of the perils or inconveniences of a widespread electrical blackout— 
considered the company’s explanation an affront. 

Why isn’t the company candid? they said. Why doesn’t it attribute this 
multiple-feeder trouble to overload, aging cables, poor maintenance? Or to any 
other believable predisposition? Why does it pull that long bow, coincidence? 
Just wait, they said, until Commissioner D’Angelo has his say! Or until the 
Public Service Commission makes its report! 

Now both have spoken, the Commission as late as Nov. 11. And the diagnosis 
remains unchanged. 

In mechanical, as in blood-and-flesh, affairs the intrusion of chance is never 
the impossibility many of us would like to believe. Today our electronic com- 
puters and the multiplying refinements of engineering tend to increase our con- 
fidence in its exclusion. But reality never quite yields to the nice packaging and 
the reasonableness that make fiction so much more credible. 
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The Internal Revenue Service 
reaped a hurricane when it issued 
its new proposal to “clarify” and 
tighten federal income tax rules 
regarding exemptions for “lobbying 
expenditures.” 

At least that’s the overwhelming 
impression from a two-day hearing 
in Washington, Nov. 12-13, when 
dozens of major associations and 
businesses of all types joined to- 
gether in unanimous testimony 
against the IRS proposals. 

The National Assn of Electric 
Companies was represented by its 
attorney, Joseph T. McDonnell, and 
the Electric Companies Advertising 
Program was represented by Roy 
Gilpin of Reid & Priest, New York 
law firm. 

McDonnell and Gilpin’ were 
joined by the U.S. Chamber of 
Commerce, the United Auto 
Workers, the National Assn of 
Manufacturers, the AFL-CIO, and 
dozens of other groups, including 
the National Editorial Assn—repre- 
senting more than 9,000 weekly 
U.S. newspapers. 

Speaking from all points on the 
political compass, each group 
agreed on one thing: The proposed 
regulation is ambiguously worded, 
legally questionable (if not uncon- 
stitutional), and would hurt or 
seriously cripple their particular 
operations. 

The proposed IRS regulation 
(1.162-15, c) under attack was 
issued—subject to comment—in 
September (EW, Sept. 28, p. 47), to 
replace a similar rule issued in 
July, 1956. The earlier regulation 
was the one used by IRS to require 
retroactive tax payments on a three- 
year series of ECAP ads. The pro- 
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posed new regulation, in attempting 
to clarify the previous rule, seems 
to continue the ambiguities—and to 
blanket them over more organiza- 
tions and activities. The new, more 
complicated language to “clarify” 
what IRS means by lobbying ex- 
penses apparently would include 
dues to associations and even labor 
unions—long exempted by Con- 
gress. 

Testimony at the two-day hearing 
was not recorded—an IRS custom 
for proposed rule-making. However, 
the IRS examiners who conducted 
the hearing must have carried away 
the strong impression that they 
had a lion by the tail. 


Rule Called Legislation 


Group after group charged that 
the Service had, by attempting to 
clarify its previous rule, actually 
embarked on legislation. The new 
rule was called unconstitutional, 
illegal, illogical, beyond IRS’ 
authority, unworkable, too costly to 
enforce, against the intent of Con- 
gress, and erroneously based on 
erroneous court decisions. Most 
witnesses also expressed the hope 
that IRS would take no final action 
on the proposed rule until the 
House Ways & Means Committee 
could hold hearings on the whole 
matter of taxes—scheduled to be- 
gin Dec. 2. 

The new IRS regulation calls 
for income tax payments on ex- 
penditures “for lobbying purposes 
for the promotion or defeat of 
legislation, for political campaign 
purposes, or for carrying on propa- 
ganda (including advertising) re- 
lated to any of the foregoing 
purposes. .. . ” This would include 


November 23, 1959 e@ {ELECTRICAL WORLD 


IRS Proposal 


Attempt to ‘clarify’ rule fails, 
associations charge; ECAP 
suggests five changes on ad 
tax deductibility 


ECAP COUNSEL: From left, A. J. G 
Priest, K. W. Kolbe and E. R. Gilpin 
who stated case for changes 





not only direct payments, but 
also dues to any group in which 
“a substantial amount of activity 
is directed along those lines.” 

McDonnell, speaking for NAEC, 
argued against sections of the new 
regulation as they would affect the 
deductibility of dues paid to 
multi-purpose trade associations. 
He made no comments on how the 
rule might affect advertising ex- 
penses. He emphasized, “There is 
one national policy relative to 
lobbying, that this policy has been 
laid down by Congress, that it 
has been judicially construed, and 
that the Internal Revenue Service 
in administering a federal tax law, 
should follow the policy adhered 
to by Congress and not establish 
one of its own.” 

McDonnell agreed that IRS has 
the right to interpret legislative acts, 
as the U. S. Supreme Court re- 
stated in its Cammarrano and 
Strauss rulings. These decisions in- 
volved Arkansas and Washington 
state liquor dealers, respectively, 
who sought unsuccessfully to in- 
clude as business expenses their 
contributions to ads against pro- 
posed state laws which would have 
put them out of business. 

However, McDonnell pointed 
out, “The phrase, ‘lobbying pur- 
poses.’ . . . is capable of almost 
limitless definition and interpreta- 
tion . . . It is submitted that mere 
repetition of a word in a regula- 
tion is not a_ substitute for 
meaningful definition.” 

“We would agree,” he continued 
“that such expenditures should b 
1) ordinary and necessary in 
character and 2) related to the 
trade or business carried on by th« 
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n ‘Lobbying’ Stirs Up a Storm 


taxpayer or to the industry of which 
he is a member. Since Congress 
has seen fit to continue to exempt 
those who appear before committees 
from the requirements of the lobby- 
ing act, as judicially interpreted, 
we see no inconsistency in IRS 
incorporating in the proposed regu- 
lation these identical exceptions and 
applying them at both the national 
and local levels.” 


Anomaly Pointed Out 


McDonnell also pointed to the 
“anomalous situation” of the lobby- 
ing act, as judicially interpreted, ex- 
empting such testimony from its 
requirements, while at the same 
time, Internal Revenue Service is 
holding that this constitutes lobby- 
ing “and therefore that expenses 
incurred in connection therewith are 
not deductible . . .” 

Roy Gilpin, who was accom- 
panied by A. J. G. Priest, urged 
IRS to make five specific changes 
in the proposed rule, if it does 
put it into effect: 

1. The term, “influencing legis- 
lation,” should apply to no more 
groups than those qualifying al- 
ready under the IRS code as tax 
exempt. 

2. Tax deductibility should be de- 
termined on the basis of individual 
ads, rather than on an entire pro- 
gram—such as ECAP. 

3. Regulations should be clari- 
fied so that goodwill or institutional 
ads are to be based simply on keep- 
ing the advertiser’s name before the 
public. 

4. The term, “legislation,” should 
be clearly defined. 

5. Expenses of invitational and 
voluntary appearances before legis- 
lative bodies should be specifically 
tax exempt, even though the appear- 
ance may have direct bearing on 
proposed legislation. 

Gilpin charged that, because of 
the thousands of revenue agents 
throughout the nation, ambiguous 
lefinitions in the proposed regula- 
ion could not be applied uniformly. 

fe pointed out that no definition of 
le basic term, “lobbying,” ap- 
ared in the rule, and he also urged 
it IRS restrict its definition of 
bbying to the “only” Congres- 


NAEC POSITION, presented by J. T. McDonnell, emphasized that Congress has 
laid down lobbying policy, one IRS should administer instead of alter 


sional policy relating to it—that 
found in the lobbying act. 

He also asked that the “main or 
primary” purpose of questioned ex- 
penditures should be controlling as 
to whether they are classed as lobby- 
ing, and that lobbying be limited in 
meaning to activities dealing with 
specific legislation. 

Labor officials stood shoulder-to- 
shoulder with management. They 
claimed that IRS would spend more 
money than it could collect trying 
to trace portions of union dues that 
were spent—on the local, state, re- 
gional, national and international 
levels—for “influencing” legislation. 
“Only Congressional action, it is 
submitted, could curtail or revoke 
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the firmly-established principle of 
union dues deductibility,” empha- 
sized Joseph L. Rauh, attornev for 
the United Auto Workers, AFL- 
CIO. He criticized the hazy lan- 
guage in the IRS rule which requires 
tax payments on union or associa- 
tion dues when a “substantial part 
of the organization’s activities” is 
involved in lobbying. 


Function Decides Tax Status 


The U.S. Chamber of Commerce 
charged that, “unless the Treasury 
Department wishes to embark on a 
sea of uncertain and dangerous regu- 
lation of expression of opinion, there 
seems only one alternative. The 
department should re-examine the 
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policy underlying the proposed regu- 
lations and request that Congress 
enact legislation which would clarify 
the law and permit deduction of 
proper expenses related to legisla- 
tive interests concerning the tax- 
payer’s trade or business.” 

The chamber picked at still an- 
other point in IRS regulation: “Our 
tax law denies to a business concern 
a tax deduction for legitimate ex- 
penses incurred in making known its 
views—to Congress or the public— 
on issues of vital concern to it, while 
a person conducting an admittedly 
illegal enterprise, and whose employ- 
ees are likewise violating the law, 
is entitled to a deduction for unlaw- 
ful expenditures.” 

The National Assn of Manufac- 
turers called for defining “lobbying” 
and “promotion or defeat of legis- 
lation” in the same context of activ- 
ities of a similar type covered by the 


federal regulation of lobbying act. 
“In following the provisions and 
concepts of the lobbying act, it 
would follow that these terms would 
not include appearance before legis- 
lative bodies, whether such appear- 
ances are voluntary or by request.” 
There should also be a limitation 
on the connotations and limitations 
of the term. “Propaganda” in the 
IRS Rule, said NAM. “Otherwise, 
every expression of editorial opinion 
or judgment relating to affairs of 
government conceivably could bring 
every newspaper, magazine or the 
media within the purview of the 
proposed regulations and its tax 
consequences. 


Tax Device an “Encroachment” 


Speaking on possible infringement 
of the rights of the press and adver- 
tising, Bernard Esters, past presi- 
dent of the National Editorial Assn, 


pointed out that “this regulation is 
not an absolute denial of the right 
of defense through advertising. 
However, use of the device of taxa- 
tion to coerce compliance with an 
abhorent regulation constitutes an 
encroachment .. .” 

He emphasized, “It is axiomatic 
that business thrives on advertising. 
At the same time, business is not 
accustomed to having its right to 
use advertising, for any fair purpose, 
questioned. It is conceivable that 
a trend against advertising might 
well be started by a government rul- 
ing (not a law but a ruling) which 
countermands the simple funda- 
mental American principle that any 
person or any business or any in- 
dustry has a constitutional right to 
defend itself with whatever means 
is available to it, without being 
obliged to pay double for the 
privilege.” 


Utility Commission Backs Con Ed Outage Action 


PSC report corroborates the company’s explanation that 
the cable-to-cable cascading in Central Park breakdown 
Aug. 17 was a coincidence; system adequacy upheld 


Consolidated Edison Co of New 
York’s action during, as well as its 
explanation of, the almost simul- 
taneous multiple-feeder breakdown 
in Manhattan’s Central Park area 
Aug. 17 (EW, Aug. 31, p. 54), have 
the approbation of the ultimate 
authority in such matters. The 
Public Service Commission, on the 
basis of its own inquiry, recently 
issued its report. 

This statement declares that the 
company was justified by the cir- 
cumstances in dumping the network, 
even though the action interrupted 
service to more than 132,000 New 
York customers. It also corrobo- 
rates Con Ed’s explanation of the 
cascading of failure from cable to 
cable as being one of coincidence, 
or chance. 


Cause May Never Be Known 


Commenting on the report, E. L. 
Griffith, Con Ed’s senior vice presi- 
dent, said: “We do not know, and 
we doubt if we ever will know, why 
so many cable failures, even over 
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such a wide geographical area, 
should occur almost simultane- 
ously.” 

The two-month PSC _ inquiry, 
directed by John D. McKechnie, 
chief of the Power Bureau, pinpoints 
the cause of breakdown of the five 
network feeders directly involved in 
the shutdown. The report says that 
three cables failed because of the 
infiltration of moisture through pin- 
holes or cracks in the lead sheathing. 
The fourth cable’s failure is attrib- 
uted to a sharp bend near a joint. 
Damage to the fifth was so slight 
that the cause could not be 
specified, although it is presumed 
that the cause was moisture also. 

When four feeders failed in rapid 
succession, the remaining 13 in the 
network were de-energized to pre- 
vent their possible overloading. Had 
this precaution not been taken, not 
only the remaining 13 cables but 
also the transformers serving the 
network might have been destroyed. 
Restoration of service would have 
then taken several days. Actually, 


the service interruption lasted 8 to 
13 hr. 

The PSC engineering report dis- 
misses adequacy of the network as 
a possible cause of the blackout, 
noting that on dates before and 
after the blackout, the Central Park 
network carried loads exceeding by 
wide margins the loads of Aug. 17. 
Maximum load on that day was 
141.2 Mw on a network which has 
a normal rating of 176 Mw and an 
emergency rating of 229.2. 


Single Failures Common 


Failures or near failures of in- 
dividual cables in networks, the 
report goes on, “are a common 
occurrence especially on a system 
as vast and complex as Consolidated 
Edison’s.” In such failures, it con- 
tinues, service is not interrupted be- 
cause networks are so designed that 
even when two cables fail simultane- 
ously the other feeder lines pick up 
the load immediately, and the com- 
pany’s inspection and repair crews 
are geared for locating the trouble 
immediately and making repairs. 

The breakdown, the report states, 
was unusual in that it was the first 
of its magnitude in 30 years, and the 
failures between 11:33 am and 2:56 
pm disclosed no pattern. 
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i0% Increase 
In Capability 
Seen for ‘59 


e Average annual gain of 
8% forecast through 1962 


@ Peak of 125-million kw will 
be 10% over last winter 


Generating capability of the U.S. 
electric utility industry will total 
159-million kw by the end of the 
year, a gain of 10.3% over 1958. 
By 1962, the capability figure will 
be 192-million kw, which represents 
an average annual increase of 8% 
for the five years beginning in 1957. 

These are some of the findings in 
Edison Electric Institute’s 26th 
Semi-Annual Electric Power Survey, 
a report that covers 99% of the 
nation’s electrical energy output. 

The present expansion, including 
1959, involves 48-million kw of 
new capacity, while over 13.5- 
million kw will go on the line by the 
end of 1959. In the expansion, 
about 83% of the new capacity will 
be thermal and hydro will produce 
virtually all the rest. 

Production in 1959 is estimated 
at 707-billion kwhr, a gain of 
10.3% over 1958. This is based on 
full resumption of uninterrupted 


GULF STATES UTILITIES plant contributes 220,000 to 13.5-million kw total 


going on line this year. 


steel production. Output of more 
than 878-billion kwhr is predicted 
for 1962, or an average annual in- 
crease of 7% beginning in °58. 

A peak load of almost 125- 
million kw, or 10% more than last 
year’s winter peak, is predicted for 
this December. In 1962 the cold 
weather peak will exceed 153- 
million kw. Summer peak load 
totalled 122-million kw, an 11.4% 
increase. 

Gross margin this December will 


Expansion now under way calls for 


48-million kw 


be 27.5% , and 25.2% in the same 
month of 1962. This summer's 
margin was 27.2% and will drop 
to 22.4% in 1962. 

The EEI survey includes investor- 
owned systems as well as federal 
and non-federal governmental agen- 
cies. It does not include data for 
Alaska and Hawaii figures are tabu- 
lated separately. Arthur S. Gris- 
wold, Detroit Edison Co vice presi- 
dent, heads the committee that pre- 
pares the survey. 


Winding Failures Hit 2 TVA Transformers 


Failure of two 200-Mva, 154- 
13.8-kv, 3-phase, step-down trans- 
formers at Tennessee Valley Au- 
thority’s Reynolds substation has 
been traced to the high voltage 
winding on one phase of each unit. 

The two power transformers, 
manufactured by English Electric 
Co, had been in continuous service 
for just under two years when the 
failures occurred. The first trans- 
former went out early on Nov. 8, 
carrying a load of 144 Mw. The 
load was then shifted to the other, 
vhich failed in the early morning 
f Monday, Nov. 9, carrying a load 
‘f 208 Mw at the time. 
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English Electric engineers, who 
were on the site Nov. 10, traced 
the trouble to one leg of the high 
voltage winding in each unit. A 
similar diagnosis was made in the 
case of the failure of another 200- 
Mva English Electric transformer 
at Los Angeles’ Dept of Water & 
Power’s Scattergood Station July 12 
after two weeks of operation. (EW, 
July 27, p 55). 

Earlier this year TVA experi- 
enced failure of a 330-Mva trans- 
former made by English Electric. 
The fault occurred on the low volt- 
age end of one leg of the trans- 
former winding (EW, Sept. 14, p92). 
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One of the Reynolds substation 
units has been dispatched to an 
English Electric plant at St. Cath- 
erines, Canada, for repairs. The 
second unit will also be repaired in 
Canada, or at the TVA workshops 
at Wilson Dam if the loading of 
other transformer repair work al- 
ready there permits. There was no 
estimate as to the time required for 
repairs. 

G. O. Wessenauer, TVA’s power 
manager, said in Chattanooga that 
British-made transformers in use on 
the TVA system have given them no 
more trouble than ones manufac- 
tured in America. 





A Variec 


© Portland GE's use of fish 
ladders, trap and truck-haul 
methods at dams proves out 


@ Success leads to a push for 
Round Butte project, which 
includes a fish escalator 


® Recreation and park facili- 
ties win Oregonians’ thanks 


Id S Faq 


ELABORATE NORTH FORK facilities include a 283-ft skimmer that serves both 
as entrance for downstream migrants and exit for upstream fish into reservoir 
“Mon Dieux! Your fish are of 
gold!”—was the exclamation of a 
Frenchman who recently visited a 
‘_ Clackamas River Columbia River dam. 
He wasn’t far off. The anadro- 
mous fish runs are worth millions of 
a dollars a year to Pacific Northwest 
RIVER commercial and_ sport fisheries. 
ee Cai And hydro power developers must 
_hydro power developer 
'Estacada consider the passage of the migratory 
—— steelhead trout and salmon in most 
| 16-20° BYPASS FOR FINGERLINGS N instances. 
a eee That the power aspect of the 
P Ww problem is costly is evidenced by 
Mg Portland General Electric Co’s 
sana > s work at its North Fork and Pelton 
POWER PROVISION FOR POSSIBLE FUTURE projects where the cost of fish pas- 
PLANT-> LADDER FROM BELOW RIVER MILL DAM sage facilities is almost $9 million. 
IMPROVED CHANNEL FOR The investment has solved most 
FISH MIGRATING UPSTREAM 7. of the problems in moving fish 
DIVERSION TO on epee around these dams, PGE believes. 
FARADAY POWER PLANT The company and fishery agencies 
are undertaking tests which are ex- 
pected to bear this out. These tests 
will produce data of help to PGE 
and other organizations in future 
dam construction. 

Both PGE dams are success- 
fully passing most fish that have 
presented themselves, according to 
George Eicher, PGE’s chief aquatic 
biologist. 

Upstream-bound fish make the 
journey either by fish ladders or 
COMPLEX CLACKAMAS SYSTEM solved preblems created by Cazadero and by trap and truck-haul methocs. 
River Mill, neither of which included downstream migrant provision when built The arch dams have the standa:d 


CAZADERO DAM 


NORTH FORK DAM 
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NEW 1.7-MILE LADDER from Cazadero to North Fork han- 
dies upstream migrants. North Fork’s skimmer screens the 


Buckley-type traps for standby use 
during ladder adjustments or repairs. 
Fish heading downstream make the 
trip via prototype artificial outlets, 
known in the trade as skimmers. 

In the first year of operation some 
150,000 fingerlings—a figure that 
biologists call “most encouraging” 
—used the projects’ skimmers. 

The North Fork project, located 
on the Clackamas River about 35 
miles east of Portland, has $4 
million worth of fish passage equip- 
ment regarded as the most elaborate 
and extensive in existence. 

Eicher, the designer, was faced 
with problems created by the 50- 





ORIFICE TO FISH LADDER 


MIGRANTS GET A CHOICE when heading downstream on 
the Clackamas: they go into ladder directly or move along 
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approach Is Solving Fish Problems 





CAZADERO DAM 


year old Cazadero and River Mill 
dams, neither of which had pro- 
visions for downstream migrant fish. 
He developed a system for mov- 
ing fish by all three dams. 

The system includes an improved 
River Mill ladder for upstream-mov- 
ing adults. At Cazadero, a new 1.7- 
mile ladder carries them over this 
dam and North Fork Dam also. 

North Fork’s skimmer is de- 
signed to screen the first 1,000 cfs 
of the dam’s spill and also accommo- 
date the exit of upstream migrants 
into the reservior through a 19-ft 
range of forebay fluctuation. 

A pumped flow of 200 cfs is used 


NORTH FORK DAM 


first 1,000 cfs of dam’s spill, accommodates exit of up- 
stream migrants through 19-ft range of forebay fluctuation 


in downstream migrant facilities. 
Fish leave the lake through a deep 
channel in a flow combining the 
pumped water with 43 cfs of ladder 
supply. They may go directly into 
the ladder via a 3 x 4-ft orifice or 
along a steeply angled line of screens 
into a bypass, then in the ladder. 

Near Cazadero, a separator shunts 
the fish from the ladder into a by- 
pass while permitting normal up- 
stream migration of adult fish. The 
bypass introduces them into a 20- 
in. conduit, which gives the fish a 
pipeline journey 5 miles down- 
stream just below River Mill. 

North Fork and Pelton dam de- 


PORTS FROM UPSTREAM MIGRANT LADDER EXTENSIONS 
TO DOWNSTREAM MIGRANT CHANNE u 
o 


TRAVELING 
SCREENS 


PORTS FROM UPSTREAM MIGRANT LADDER 
EXTENSIONS TO DOWNSTREAM MIGRANT CHANNEL 


RESERVOIR 
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a steeply angled line of screens into a bypass that takes 
them into 196-ft high ladder—the highest in existence 
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PELTON’S OVERFALL SPILL at regulating dam forces fish to enter ponds on 
either side, then up ladder to Buckley trap (lower left) or continue on ladder 


sign takes fish into consideration. 
Since downstream migrants tend to 
occupy the top 20 ft of lake or res- 
ervoir water, penstocks were lo- 
cated at the bottom of the structures 
in a nearly horizontal position. 
Turned up lips on the spillways 
provide an injury-free fall away 
from canyon walls and into a deep 
pool. 

At Pelton, protection equipment 
includes an overfall spillway at the 
project’s regulating dam. This set 
up forces fish migrating upstream di- 
rectly into entrances at either side 
of the spill. Each entrance, in 
addition to its normal transporta- 
tion flow, is provided with an 
auxiliary water supply to provide a 
4-ft per sec flow approximately 3.5- 


PASSAGEWAY 
TO FISH LADDER 
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ft deep over the 18-ft wide entrance 
gate. 

Fish entering the left-bank en- 
trance go through a_ well-lighted 
tunnel under the spillway apron 
and join those from the right bank 
at a junction pool. After a two-step 
raise in elevation, the fish reach a 
pool which allows them to proceed 
into a Buckley trap or continue up 
the 2.8-mile fish ladder. 

When the trap is in operation the 
fish enter this structure and are 
transferred to a tank truck, which 
transports them to a reservoir point 
about a mile upstream from the dam. 

When the ladder is in use the fish 
leave the pool in front of the trap 
and swim on their own up the 2.8- 
mile fish ladder to the arch dam. 





RETURN PIPE 


PELTON DAM’S SKIMMER has 200-cfs flow which simulates a natural outlet. 
Strategic location of structure effects a gentle velocity rise to maximum flow 
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This ladder is the longest in exis'- 
ence and its 188-ft height is lower 
only to North Fork (196 ft). The 
Pelton ladder is 10 ft wide, 6 ft deep, 
and utilizes a 43-cfs flow. Accom- 
modation of a 7-ft reservoir draw- 
down is provided by an orifice-con- 
trol section consisting of 14 pools 
down-stream from the arch dam. 
Exit into the reservoir is via a 
5 x 8-ft orifice in the dam’s face. 


Skimmer Strategically Located 


Downstream-migrant fish exit 
from the lake either through the 
dam’s fish ladder orifice or the 
skimmer. As with North Fork, the 
200-cfs flow into the Pelton skim- 
mer simulates a natural outlet. This 
is augmented by the structure’s 
location in a corner of the reser- 
voir where the dam face, the shore 
and the rising bottom converge to 
effect a gentle velocity rise to the 
maximum flow employed. 

It is not known yet whether 
downstream migrants actually are 
attracted by such a flow when com- 
ing within its influence, of if they 
simply search a lake shore until 
they reach this flow, which then 
carries them out without too much 
voluntary participation by the fish. 

By one of these processes, how- 
ever, the fish proceed from the lake 
into the artificial outlet over a gate 
15 ft wide in water about 3.5 ft 
deep. 

After passing through an entrance 
pool they are carried by an in- 
creased velocity over an inclined- 
plane screen through which most of 
the water falls to be pumped back in- 
to the reservoir and thus is saved 
for power generation. About 5 cfs 
of water is enough to carry the fish 
over the end of the screen where 
they drop into a sump. A pipeline 
carries them from the sump to an 
entrance in the fish ladder, which 
runs to the river below the regulat- 
ing dam. 

PGE and fishery agencies are 
hopeful that the Pelton and North 
Fork projects’ facilities will have 
practical value also in solving fish 
passage problems elsewhere. 

Partly on the basis of the success 
at Pelton, PGE is going ahead with 
its application to build Round Butte 
Dam, 8 miles upstream on_ the 
Deschutes River, where upstream 
migrating fish should be even less 
of an obstacle than at Pelton. 

For the proposed project, Eiche: 
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has designed a transfer tank escala- 
tor for the upstream migrants and a 
skimmer and pipeline for salmonoids 
heading to the sea. 

The escalator idea includes a 
collection system leading to a hold- 
ing pool at the base of the dam. Fish 
will follow attraction water into the 
holding pool and then into the trans- 
fer tank. Once the fish are in, an 
automatic switch will cause the 
tank’s intake gate to close. Then the 
tank will rise over the dam’s top 
and deposit the fish into the reser- 
voir. 

The downstream migrant structure 
will be located to intercept fish 
moving down either side of the 
reservoir. An artificial current will 
draw. the migrants into the intake 
structure where a pipeline will 
carry them around the dam. 

These varied approaches to fish 
passage problems, coming at a time 
when Northwest fish runs have been 
declining and the angling of rod- 
and-reel enthusiasts has soared, are 
earning for PGE the esteem of con- 
servation-inclined observers. This 
esteem is buttressed by the com- 
pany’s development of park and 
outdoor recreation areas. 

PGE has nine public park and 
recreation areas in operation. These 
were developed as adjuncts to 
hydro power projects for about 
$500,000. Nearly 200,000 campers, 
fishermen and picnickers visit the 
facilities each year. 


A Kind Regard for Nature 


The guiding philosophy for this 
work is summed up by Ralph H. 
Millsap: “When man has a kindly 
regard for nature and its resources, 
changes made necessary by progress 
are more likely to produce bene- 
fits than harm.” 

A vice president of PGE and 
founder of its conservation program, 
Millsap regards the park and 
recreation effort as a vital factor 
in area development. The company 
views the program as solid business 
practice, one which will benefit Ore- 
gon and PGE as well. 

By adding campsites, docks, 
boat launching ramps, fireplaces, 
tables, community cooking shel- 
ters, toilet facilities and running 
water, PGE contributes more than 
just conservation to the area’s 
attractiveness. This, in turn, earns 
the thanks of the thousands who 
use the free facilities. 








dam’s base. 


~ ESCALATOR TRACK 
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ROUND BUTTE DESIGN calls for collection system leading to a holding pool at 
Fish follow attraction water into pool, then into transfer tank 


MAIN FISH ENTRANCE 





UNIQUE ESCALATOR RIDE will handle upstream migrants at Round Butte. Trans- 
fer tank will rise to top of dam and deposit fish into reservoir 





SMALL FRY LAKE, created by 22 x 60-ft dam, is stocked with trout for young 


PGE has spent $500,000 in developing park, recreation facilities 
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CABLE QUEEN, by arrangements be- 
tween the Animal Diseases Laboratory 
and the New York Telephone Co, 
raised the cable, guided in this work 
by buoys placed along the line the 
cable follows by LILCO personne! 


Fault Locator Expedites Repairs 


LILCO uses pulse-echo system, sonar principle in aiding in 
restoration of submarine cable to U.S. island laboratory 


NICOLAS E. PICCIONE, Section Super- 
visor, Distribution Engineering Depart- 
ment, Long Island Lighting Co, Hicks- 
ville, N. Y. 


Rapid and accurate fault location 
by Long Island Lighting Co per- 


sonnel, using pulse-echo equipment, 
brought speedy restoration of service 
to the Plum Island Animal Disease 
Laboratory of the U. S. Department 
of Agriculture. 

The laboratory, devoted chiefly to 


PLUM ISLAND is off the tip of the northern spur of Long Island, separated from 
Orient Point by Plumb Gut, a rough-bottomed channel having tides up to 8 knots 
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research in hoof-and-mouth disease, 
and situated on an island off Orient 
Point at the eastern end of Long 
Island, is supplied by LILCO over 
a 9,600-ft run of armored, butyl 
submarine cable, owned by the labo- 
ratory. The 13.2-kv cable crosses 
Plum Gut, a channel where 8-knot 
tidal currents combine with bottom 
irregularities to hamper barge, cable 
boat, and diving operations. Sec- 
tions of the cable are at 30 to 120-ft 
depths, and depth changes are pre- 
cipitous. 

The interruption of service last 
August 3 affected refrigeration and 
weather-conditioning equipment, 
thereby endangering the laboratory’s 
valuable cultures and specimens, 
some as old as 20 years. Also af- 
fected was equipment to maintain 
a slight negative pressure inside 
buildings, required to prevent any 
movement of air to the outside and 
confine any bacteria within the 
buildings. Diesel generators on the 
island could supply only certain 
buildings containing laboratory 
equipment, but other buildings were 
without power and some 350 people 
without electric service. 

When arrangements were com- 
pleted with the U. S. agency on Au- 
gust 4 for assistance in locating the 
cable fault and restoring service. 
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SCHEMATIC shows components and indicates the operation of the radar equip- 
ment which was used for sending and measuring signa! pulses along the cable 


LILCO had available on consign- 
ment the pulse-echo fault locator, 
as well as a high-voltage burning 
and test set and a cable and fault 
search set, all permanently mounted 
in a small truck. The first of these 
is referred to as the “radar” test 
set because it uses the pulse-echo 
principle; the last is referred to as 
“sonar,” as it depends upon an audi- 
ble tone produced by the beating or 
heterodyning of higher frequencies. 

The test equipment was brought 
up to the supply end of the cable at 
Orient Point on August 5, where it 
was set up for use in about a half 
hour. The test itself took only about 
10 min. The fault was located at a 
distance of 7,900 ft from Orient 
Point. A test on the following day 
from the receiving end at Plum Is- 
land indicated a similar point of 
fault some 1,700 ft from that end. 
The verification of the fault location 
within 48 hr after first notification 
to LILCO permitted the director of 
the laboratory to arrange for the 
services of the New York Telephone 
Co boat, the Cable Queen. 

Lifting and inspection of the 
cable was accomplished despite 
strong tidal currents which made the 
cable boat very unstable. This con- 
dition made detailed inspection im- 
practicable, nor could it be noted 
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that about 350 ft of cable near the 
fault location showed severe damage 
to the armor. It was decided to re- 
place 400 ft of cable and remove 
the damaged portion to Plum Island 
for scrutiny. The examination 
showed the fault to be within an 
estimated 40 ft of the location indi- 
cated by the radar locator, a more 
exact determination being precluded 
by the somewhat winding route of 
the cable and the changes in depth. 

The rapidity and accuracy with 
which the fault was located attest 
to the success of the pulse-echo or 
radar principle in this application. 
The pulse in this instance is 500 
cycles, of suitable duration and mag- 
nitude, applied to one end of a cable 
or open-wire line. 

Irregularities or discontinuities in 
the cable reflect part of the pulse 
energy, which returns to the input 
end and appears as a pulse echo on 
a cathode ray tube screen. The 
transit time in microseconds for the 
pulse to travel to the discontinuity 
and return, or the difference between 
transmitted and reflected pulse, is 
measured by a phase-shifting device. 
From the measured transit time and 
the velocity of propagation calcu- 
lated from line parameters, the dis- 
tance to the discontinuity may be 
determined. 
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CREATURE OF THE DEEP is vegetable 
a sea growth found on raised cable 


/On Plum Island Submarine Cable 


When the cable length is known, 
and a reflection is received both 
from the cable end and from a dis- 
continuity, a direct proportional de- 
termination of the fault distance may 
be made. 

As operators acquire experience 
in the use of the equipment, much 
information may be gained from the 
shape of the oscilloscope trace. For 
example, a pulse traveling along a 
line not closed with its characteristic 
impedance is reflected at the end of 
the line. When the line is open cir- 
cuited, the reflection coefficient has 
the value +1; i.e., the echo is re- 
flected in phase coincidence, and a 
positive pulse is reflected as below. 


When the line is short-circuited, ihe 
reflection coefficient corresponds to 
the value —1, and a positive pulse 
is phase-inverted at the reflection 
point and returns as a negative 
echo, as below. 


Generally, variations of character- 
istic impedance show positive or 
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SECTION of relatively good cable shows typical type of 
strands flattened and displaced 


corrosion damage 


negative reflections, depending on 
the direction of variation. 

As a fault point must produce an 
echo which is visible on the oscil- 
loscope screen with the aid of an 
amplifier, the echo principle is 
limited in its application. In propor- 
tion to the fault distance, resistive 
and capacitive transverse imped- 
ances can be checked up to the 
order of kilohms, and resistive and 
inductive longitudinal impedances 
down to a few ohms. 

The transverse resistance checked 
by an ohmmeter is not always im- 
portant for fault measurement. The 
capacitive part of very high ohmic 
transverse impedance is very often 
low enough to produce enough re- 
flection for precise measurement. 
This happens especially when the 
cable contains moisture. Transverse 
resistance can be in the order of 
less than 100 ohms. With these 
values, the fault in a moist cable 
point can usually be located. When 
the point of insulation failure is of 
high resistance, and partially healed 
by the cable’s insulating oil, the in- 
sulation’s weak point may be burned 
to a low resistance with high-volt- 
age, dc equipment. 

The order of fault distance dic- 
tates the shape and duration of the 
pulses transmitted, the pulses vary- 
ing in frequency spectrum and 
energy. It is usual to use wide and 
high pulses when attenuation is high 
in a cable. Such pulses have a great 
amount of energy. Narrow pulses 
are preferable for cables with low 
attenuation. The attenuation of the 
cable alters the shape of the pulse. 

Other pulse deformations may 
occur as the result of special char- 
acteristics of the fault point, so that 
the kind of fault can be determined. 
For instance, the reflection pulse is 
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wider when a cable length is pene- 
trated by moisture. But disregard- 
ing deformation, an operator can 
determine with great accuracy the 
beginning of the reflection pulse, 
which is important for the accuracy 
of his measurement. 

In addition to the radar fault 
locator, the equipment includes a 
high-voltage burning and test set and 
a cable and fault search set known 
as the “sonar.” The burning set 
contains a .75 pf, 30-kv capacitor, 
which discharges a high current into 
the fault when resonance has been 
established. This accomplishes the 
burning of the insulation to destruc- 
tion to provide a low fault resistance 
for positive fault location. 


) 


Cable Retrieved Early 


The sonar search set permits lo- 
cating cable faults from the exterior 
of the cable by giving a null point 
at the fault location when used with 
a portable detector. It is also pos- 
sible to establish the position of the 
underwater cable, this function being 
particularly useful in the placement 
of marker buoys off Plum Island for 
the guidance of the boat captain in 
grappling. 

It is of interest that the cable was 
retrieved on the first attempt. 

All the equipment described may 
be supplied by the manufacturer, 
Kieler Howaldtswerke, Kiel, West 
Germany, and may be console- 
mounted in a Volkswagen van. The 
set used by LILCO is on consign- 
ment from the manufacturer’s Phil- 
adelphia outlet and is one of several 
investigated by the company in its 
search for a fault-locating apparatus 
suited to many applications on both 
cable and open-wire circuits. 

The detailed inspection of the 
length of cable removed indicated 
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DETAIL of failure on one conductor found about 1,700 
ft from Plum Island terminal, when cable was ashore 


that the armor, which had been pre- 
sumed to be damaged by abrasion 
on the rocks on the channel’s bot- 
tom, appeared to be severely cor- 
roded as well, this condition being 
confined to the faulted part. This 
350-ft. length had been at a water 
depth of 30 ft. Comparatively good 
cable was found at 120 and 70-ft 
depths on either side of the defective 
section. 

Examination at Plum Island by 
representatives of the cable manu- 
facturer revealed that corrosion of 
the steel armor wire was a con- 
tributing factor to the cable’s fail- 
ure. Two types of corrosion were 
indicated: 


1. Local galvanic cell action be- 
tween adjacent steel strands had re- 
duced the strength of the armor 
and, at points where abrasion dis- 
located the strands, the copper 
shielding tape had become exposed. 

2. Exposure of the copper tape 
produced another and more rapid 
corrosion between exposed copper 
and the steel armor, completely de- 
stroying the steel at such points, 
steel being the noble metal in this 
combination. 


Salt water turbulence at the 30- 
ft depth was believed to have ac- 
celerated these corrosive effects by 
introducing concentrated oxyger 
cells. 

Based on the analysis, recom- 
mendations were made to the labor- 
atory that cathodic protection meas- 
ures be applied to the repaired cable 
and also to a proposed second cable 
crossing. In addition, suitable pro- 
tective coverings were recommended 
over the armor of the proposed new 
cable to minimize the effects of 
abrasion. 
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Reliable Distribution Stems from 
Simplicity and Standardization 


Dual feeders, double-ended substations min- 
imize chance of refinery shutdown 


J. L. CUNNINGHAM, Standard Oil Co of California, San 


Francisco, Calif. 


A distribution system providing utmost reliability 
under severe climatic conditions and at minimum cost 
was achieved by stressing simplicity and ruggedness of 
components in the new refinery of Irving Refining, Ltd 
at St. John, Canada. 

Except for local 120-v circuits, the refinery uses only 
two voltage levels. Primary power is distributed at 
12.47 kv. The largest drivers, 600 hp, are served 
directly from the 600-v utilization level. 

With the exception of the 12-kv switchgear and 
motors for off-plot facilities, all major electrical equip- 
ment was obtained from a single manufacturer. This 
standardization produced substantial savings in first 
cost of low voltage switchgear and motor control equip- 
ment, simplified engineering, and is expected to reduce 
both spare parts inventories and maintenance costs. 

The refinery is served by two separate 69-kv utility 
feeders. The reliability of the overall refinery system 
is due in large part to the use of double-ended secdndary 
substations in conjunction with dual 12.47-kv primary 
feeders. 

The highly electrified plant will have a connected 
load of about 7,000 kva and an estimated operating 
load of over 4,000 kva for a 40,000 barrel per day 
capacity. Steam drivers are used only where needed 
to achieve an orderly shutdown in event of a complete 
power outage or where required to satisfy process steam 
needs. 

The design demonstrates that the necessary flex- 
ability and reliability for an all-electric refinery can be 
obtained in a new unit by adhering to the following 
principles: 

e Switching schemes involving complex relaying and 
expensive switchgear can be minimized if the basic 
distribution system is designed to minimize the chance 
of damage in normal operation. 

¢ The importance of a highly reliable supply system 
can not be overstressed. Negotiations with the utility 
should emphasize the mutual advantages of using the 
very best supply scheme consistent with the overall 
distribution. If at all possible, service equipment should 
be owned and operated by the utility to reduce main- 
tenance problems. 

© Economy of installation and ease of operation are 
increased by minimizing the number of utilization volt- 
age levels. The designers should consider locating 
utilization equipment near the center of the electrical 
load and operating large drivers at the normal utilization 
voltage wherever possible. This avoids duplication of 
primary equipment for a second utilization voltage level. 

Early in the planning phases, the need for extreme 
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service reliability was pointed out to the local utility. 
The final service arrangement, Fig 1, is particularly 
well suited to a petroleum refinery. 

Except for a short section crossing the refinery prop- 
erty, the two 69-kv utility feeders run on separate steel 
tower lines from different substations. At the refinery, 
each line is protected by its own 69-kv line breaker. 
The two lines are joined at the refinery by a normally 
closed 69-kv tie breaker. 

High speed pilot-wire relaying, backed up by dis- 
tance relays, will assure immediate and positive isola- 
tion of a fault on either line, with a minimum of dis- 
turbance to the refinery. This arrangement should 
provide the continuity of service required in a highly 
electrified refinery. It represents a definite advance- 
ment over the dual supply systems—with normally open 
tie breakers and automatic transfer schemes—fre- 
quently used. 


12-Kv Distribution Anticipates Load Growth 


In addition to the 69-kv substation equipment the 
utility will install two 5,000-Mva 69/12.47-kv, 3-phase 
power transformers. Each is capable of supplying the 
initial refinery operating load. With cooling fans, each 
could carry up to 7,500 kva. 

The protective relaying for the transformers pro- 
vides back-up for the refinery relaying system and for 
the refinery 12.47-kv primary distribution cables to 
the high voltage metal-clad air circuit breakers. 

Since the major refinery loads would, initially, be 
centered in a very small area, 2.4 or 4.16 kv could be 
considered as a logical distribution voltage. However, 
experience at similar refineries has shown that the 
usual load increases would tax a medium voltage dis- 
tribution system to its economic limit in a very short 
time. This experience and economic studies indicated 


Ranma 
87T Utility Switching 
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FIG. 1. TWO 69-KV FEEDERS come from separate utility 
substations. Each line is protected by its own 69-kv breaker 
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that the refinery primary distribution should be 12.47 kv. 

Frequently, lower distribution levels are chosen be- 
cause a few of the relatively large loads can be served 
directly from the primary system. At the Irving refinery, 
the largest electric drives will not exceed 600 hp and 
can be readily served from the 600-v secondary system. 

While this is a rather unusual application of the 
600-v system, it is economical as long as the motor 
branch circuits are kept reasonably short. Serving the 
larger loads at 600 v makes a second utilization voltage 
level unnecessary and further increases the attractive- 
ness of the more flexible 12.47-kv system. 

A 600-v solidly grounded neutral was selected as 
the utilization level. This voltage is commonly used 
in eastern Canada and 550-v motors are more readily 
available than 440-v motors. The 600-v system makes 
more efficient use of switchgear, control equipment, and 
wire insulation. Although the 600/346-v system does 
not lend itself to lighting schemes as readily as 480/ 
277-v this can be partially overcome by using 600-v 
ballasts for the mercury vapor lighting in off-plot areas. 

Studies indicated that a 12.47-kv distribution with 
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dual cable feeders, Fig 2, serving double-ended 600-v 
substations would provide the most economical service 
consistent with the degree of reliability desired. The 
system is in effect a loop, with a normally open tie 
switch at the end. Each of the 12.47 kv circuits is 
sized to carry the entire refinery load for a short period. 
Service to all process plants can be maintained by one 
feeder while a faulted section in the other is being 
isolated for repair. 

Air break sectionalizing switches have been pro- 
vided on both sides of each transformer primary switch 
to further reduce downtime due to cable vaults. The 
two sectionalizing switches and the one fused discon- 
nect for each transformer are incorporated into a single 
weatherproof structure connected directly into the. 
12.47-kv cable system. 

This grouping of switches and fuses reduced the cost 
of the three units to less than for two separate enclosed 
switch units. Although the sectionalizing and trans- 
former primary switches are located in the main cable 
runs off plot, most of the substations are located near 
the electrical load centers. The connection between the 
transformer and its primary fuse is made with an under- 
ground run of similar cable, sized to meet the maximum 
short circuit and transformer full load needs only. 

In the final design, it was decided that the entire 
12.47-kv system would be installed in conduit. Under- 
ground installations were used only from the main 
switchgear to the process area to minimize the hazards 
at road crossings and across maintenance areas. 

High ground water, a deep frost line, and occasional 
outcroppings of rock discouraged wide-spread under- 
ground installations. The short runs between sub- 
stations made aerial cable runs uneconomic for 12.47- 
kv distribution in the main process areas, while the 


Sub No5 All Switches Are |5-Kv, 600-Amp, 
3-Pole Group Operated, Air—Break, 
Load Interrupter Switches in 


Outdoor Metal Enclosure. 


Underground 1 Overhead 
el fom 


All Fuses 
20,000 Amp ———- 
Interrupting 


Sub No.l S 
e 


Boiler Plant & 
Refinery Pump 
House Tankage 
Area 


FIG. 2. DUAL 12-KV PRIMARY DISTRIBUTION feeders are 
in effect a loop, with normally open tie switch. Each circuit 
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can carry entire refinery load for short time. Largest mo- 
tors, 600 hp, are served from 600-v secondary system 
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normal use of cranes and other large vehicles mitigated 
against its use in adjacent work areas. 

The two 12.47-kv main cable feeders will be carried 
past the process areas in steel conduits mounted on 
opposite sides of the main overhead process pipeway. 
Connections to the sectionalizing switches will be made 
through 3-conductor potheads, mounted in the roofs of 
the outdoor switchgear. 

Provision has been made for the future extension of 
a 12.47-kv aerial cable feeder into the main tank field 
when loads in that area justify a new substation. In the 
interim, two 600-v aerial cable radial feeders supplied 
from nearby process area substations will serve all tank 
field loads. 


Oversized Messengers in Tankage Area 


Other than communication and gaging circuits, nearly 
all distribution and utilization in the tank field is at the 
600-v level. All circuits, regardless of voltage, are 
carried as aerial cables, which expected to provide 
sufficient protection against winter storms. 

Because icing and wind conditions, preassembled 
aerial cables with oversized messengers were selected 
to serve the tankage area. The tank field loads—con- 
sisting principally of 600-v lighting circuits, groups of 
pole-mounted starters for tank mixers, and 600/12-v 
stepdown transformers for the heating cables—are sup- 
plied directly from the main 600-v supply cables. 

While every precaution has been taken to minimize 
primary outages, failure of one of the 12-kv feeders 
is possible. Therefore, the use of two transformers, 
each normally feeding half a plant and each capable 
of carrying the entire plant load for a limited time, is 
quite desirable for continuous operations. 

Although the transformers are extremely reliable, 
in almost all cases two units would have been required 
just to limit the maximum asymmetrical short-circuit 
currents to less than 25,000 amps, with reasonable 
values of transformer impedance. 

For the slight additional cost of incremental trans- 
former capacity, and the secondary tie breakers, the 
advantages of double-ended construction were obtained. 
Each transformer can carry the entire connected load, 
less some spare drivers, of each plant at not more than 
a 50% overload. Provisions for some future growth 
were included by using the connected load rather than 
the operating load in sizing the transformers. 

Plant transformers will be installed directly behind 
the plant control houses near the center of the electrical 
load. Bus connections have been provided to the main 
secondary switchgear. The 600-v motor control equip- 
ment is located inside the control house in an area 
specifically set aside for electrical equipment. 

This centralized location reduces the cost of the 
branch circuits and makes the equipment more acces- 
sible to the plant operations. The cost of incremental 
space for electrical equipment in the control house is 
relatively low. In this instance, there was an overlap 
saving by using general purpose enclosures indoors 
rather than weather-proof housings for the metal-clad 
switchgear and motor control centers outdoors. Main- 
tenance during poor weather is also simplified. 

Metal-clad 600-v draw-out circuits breakers are 
used for the main and tie breakers, for serving the 600-v 
motor control centers, and for motors of 125 hp and 
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up. Main and secondary breakers in each substation 
are set up for manual transfer if one transformer is lost. 

An automatic transfer scheme, to be effective must 
include programmed restarting equipment to restore 
drivers as quickly as possible after an outage. Un- 
fortunately, this sequencing equipment is sometimes 
difficult to maintain in perfect order. Consequently, 
some operators prefer a manual transfer, where judge- 
ment can be used to determine if restarting is desirable 
in each situation. 

For the most part, all 600-v process area conduits 
will be routed along the overhead pipeways to the 
motors and other loads. In filled areas, where piles are 
required both for the process equipment and for pipe 
support stanchions, this type of construction minimizes 
differential settlement problems. 

Underground runs are employed occasionally for 
isolated loads where pipeways or other supporting 
structures are not available. In off-plot areas, under- 
ground construction is used more extensively, since 
ready-made supports are generally not available. 

Several interesting motor control schemes have been 
provided for the refinery cooling tower. Water is cir- 
culated by two 600-hp motor driven circulating pumps 
and by a 600-hp steam turbine driven pump, arranged 
to start automatically if the water pressure drops below 
a preset value. 

One of the pump motors and half the cooling tower 
fans are supplied from each of the two transformers 
serving the cooling tower installation. 


Have Simple Undervoltage Protection 


The cooling water pump motors are controlled by 
draw-out air circuit breaker starters, fitted with under- 
voltage relays, d-c timers, and a small battery set to trip 
the breaker if the undervoltage condition lasts more 
than a few minutes. This permits the motors to ride 
through many momentary power dips but still retains 
protection against continued operation of large motors 
at low voltages. 

The cost of a more complicated system, using an 
automatic reclosing breaker with a low voltage release 
attachment and special relays to distinguish a dip 
originating in the supply system from one caused by 
a short in the motor branch circuits would have been 
considerably more. 

A temperature controller and programmer auto- 
matically switches pairs of cooling tower fans to half- 
speed as the water temperature drops below design 
value. Studies indicate that the cost of this equipment 
will be rapidly repaid by savings in power costs. 

A second device automatically programs the reversal 
of all fans during freezing weather to help de-ice the 
tower. This reversing program is started manually 
when conditions require it 

The refinery design is based on the premise that 
operations will be discontinued during system power 
outages. Since steam drivers are to be used to shut 
down each plant safely in case of a complete power 
failure, emergency power is needed only for critical 
instrumentation and lighting services. This is provided 
by a 100-kva, 600-v, 3-phase steam-driven turbine gen- 
erator. The generator is connected to the emergency 
power feeder through an automatic transfer panel and 
a main circuit breaker in the boiler plant. 
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WOOD STRUCTURES were subject when O. A. Boyer, Central P&L, presided. 
Speakers | to r, were D. L. Davies, Koppers Co, and R. G. Yerk, Hughes Bros. 


Valve-type arresters on alternate 
poles are effective and economical 
lightning-proofing on distribution 
circuits, the 12th annual Power Dis- 
tribution Conference on the Uni- 
versity of Texas campus, Austin, 
Texas, was told recently. 

Arresters so installed, along with 
shielding, are the principal types of 
lightning protection, said H. L. De- 
loney, Louisiana Power & Light Co. 
His company, he said, has overhead 
shield wires on 420 miles of 14.4, 
30 miles of 25, and 140 miles of 
34.5-kv_ distribution lines. But 
shield wires and arresters, and wood 
or fiber glass insulation, he added, 
must have low ground resistance. 

Louisiana P&L, said Deloney, 
had 200 to 250 tripouts per 100 
miles a year on conventional un- 
shielded 15-kv_ construction, but 
lightning-proofing has reduced them 
to 12 to 15 per 100 miles per year. 

S. R. Lindgren, Allis-Chalmers 
Mfg Co, reported studies on trans- 
former noise levels and measures of 
reducing complaints from such 
causes. One way of reducing noise 
problems, he said, is to install low 
noise level transformers; another, 
the installation of barriers. 

Westinghouse Electric Corp, said 
A. D. Patton, has developed a 704 
computer program for determining 
the lowest cost combination of dis- 
tribution transformers and second- 
aries. The program, which will be 
offered to the industry early next 
year, makes the calculations for the 
most economical transformer-sec- 
ondary combination meeting design 
limits for satisfactory service for a 
given initial load density and rate of 
load growth. 

Because residential-area custom- 
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ers want it, Dallas Power & Light 
Co has installed underground dis- 
tribution on several projects, said 
G. T. Hays. He estimated costs of 
$500 per lot, compared with $120 
per lot for overhead distribution. 
Dallas P&L, he said, is working 
on a project for providing under- 
ground distribution to 250 homes, 
and the plans call for telephone and 
power cables in the same 12-in. 
trench. Power cables, he said, will 
be 2 ft, 9 in. deep and under a con- 
crete slab. The 13.2-kv primary 
cable will be concentric with a full 
capacity neutral. Secondary cables 
will be in conduit. Telephone cables 
will be on the opposite side of the 
trench, and above the slab. Trans- 
formers will be in  semi-buried 
vaults, and services will terminate 
at distribution boxes on pedestals. 


Plant Systems Discussed 


Isolated delta and grounded wye 
systems have advantages for indus- 
trial distribution, said A. N. Eliason, 
Sargent & Lundy, consulting engi- 
neers. The underground delta sys- 
tem continues to operate when one 
phase is accidentally grounded, he 
said. As the grounded wye system 
clears a fault quickly by relaying the 
circuit out of service, it minimizes 
damage. 

The isolated delta system, he 
said, can be converted economically 
by grounding one corner of the 
delta. Although conversion to the 
grounded neutral system costs more, 
more advantages of such a system 
are realized. Eliason said that a dis- 
tribution system must be selected to 
meet the particular requirements of 
the load. 

A simple 


way to determine 


Outages Dus 
to Lightning 
Can Be Cut | 


Valve-type arresters on alter- 
nate poles reduce tripouts, 
Distribution meeting on U. of 
Texas campus is told 


flicker voltage when large motors 
start has proved accurate enough for 
practical purposes and take less 
calculation time, said G. W. 
Cunningham, General Electric Co. 
After voltage drop during starting 
has been determined, speed-torque 
curves of the motor and the load are 
related. When facts are known on 
voltage drop, pull-in times, and sys- 
tem conditions, he said, many re- 
duced-voltage starting applications 
are not needed. 

Gulf States Utilities Co expects 
savings of $11 million in distribu- 
tion costs between now and 1970 
from its encouragement of residen- 
tial customers to install single-phase 
air conditioning equipment. The 
company’s new policy requires pay- 
ment of $100 for 3-phase service 
where the largest 3-phase motor is 
less than 7% hp, or the sum of the 
motor ratings less than 10 hp. 

A. H. Milliken, Electrical Utili- 
ties Co, reported that 33 of 59 
power companies surveyed have 
used or are using series capacitors 
with distribution transformers. Of 
those using capacitors in the trans- 
former primary lead, 21 answered 
questions on their experience, their 
experience being economically in- 
conclusive. Failure of capacitor 
units totaled 210 of 862 in service, 
but not enough information was 
given to determine the failure rate. 

A new method of determining the 
amount of creosote in a small wood 
sample is perhaps the biggest ad- 
vance in pole treatment since the 
war, declared D. L. Davies, Koppers 
Co. 

The technique involves measure- 
ment of creosote in increment bor- 
ings. 
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Combining the world’s newest, smartest styling with out- 
standin rformance and economy, General Electric’s 

For WHITEWAYS ... new palais luminaires present the same basic design in 
every unit. And, there’s a unit for every roadway lighting 
application. 

From 175-watt applications on light-traffic streets to 
400-watt applications on business and traffic streets and 
highways to 1000-watt applications on whiteways, these 

luminaires provide long, highly efficient service. 100% 
— iE designed by General Electric—with components engi- 
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a aia aoeh en te" Power Pack design with built-in ballast in all units; all 
wattages, including 700 and 1000 watts. 


Terminal board is pre-wired, requires only two connections, 
eliminates splicing, reduces installation time. 


Four-position socket allows selection of IES light distribu- 
tions with a simple screw setting. 


SHOPPING CENTERS... Universal slipfitter accommodates either 14%- or 2-inch 


bracket with a quick adjustment—no additional parts. 


Sealed optical assembly with silicone rubber gaskets — 
blocks entry of bugs and dust. 


New photoelectric control has long-life G-E cadmium sul- 
- : phide cell for guaranteed dependability. 
‘ aa =" — Acrylic refractor on M-250 unit, a G-E exclusive, and heat- 
; me < resistant glassware on larger units reduces breakage. 
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How Can wninimizing annual cost maximize earnings? 
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‘Present worth of annual costs’ concept of evaluating pro- 


jects is explained and defended against its critics 


PAUL H. JEYNES, Engineering Economist, 
Public Service Electric & Gas Co, 
Newark, New Jersey 


Engineers are frequently called 
upon to decide which of several al- 
ternative proposals involving capital 
investment should be adopted. In 
the public utility industry, a rather 
simple method for making such 
decisions has been widely used for 
many years. It consists in estimat- 
ing the annual costs of each pro- 
posal, over its lifetime. The project 
having lowest annual costs is re- 
garded as the economic choice. 

Quite often these proposals differ 
substantially as to the timing of ex- 
penditures. It is then a _ widely- 
accepted practice to discount fu- 
ture transactions to their “present 
worth”. The project having small- 
est present worth of annual costs is 
then regarded as the economic 
choice. 

Within the past year or so, utility 
engineers must have had their con- 
fidence in this venerable method 
badly shaken. Business magazines 
have devoted much space to al- 
legedly superior methods for select- 
ing the most profitable proposal, for 
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making replacement decisions, for 
releasing capital for profitable in- 
vestment elsewhere, for improving 
cash flow. 

Utilities have been urged to lease 
property instead of owning it, to 
buy plant in advance of need, to 
insure against storm damage, to 
install shunt capacitors on second- 
aries instead of on primaries, to 
spend money for increased customer 
voltage, all on the basis of “savings” 
that do not seem to square with 
conventional ideas of minimized 
annual costs. 

In addition, there have been in- 
timations that calculations of present 
worth involve some basic fallacy. 


How Should Utilities Choose? 


Outside of the utility industry, it 
probably is true that most economic 
decisions have always been reached 
by other methods. Are these meth- 
ods really superior to the familiar 
annual-cost approach, or is there 
some peculiarity of public-utility 
economics that permits a_ special 
technique? Should utilities change 
their method? Or is it best to use 
no formalized method, but to decide 
each case on the basis of the special 
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benefits obtainable, whether they be 
increased revenues, conserved capi- 
tal, released system capacity, im- 
proved cash flow, or whatnot? 

Words play an important part in 
determining the answer. 

About ten years ago, it was point- 
ed out that the phrase “annual-cost 
method” is a misnomer. That is, the 
component items of annual cost are, 
in general, as follows: 

1. Return on investment 

2. Depreciation 

3. Taxes 

4. Operation and maintenance ex- 
pense. 

But item 1, return on investment, 
is the exact opposite of a cost. It 
represents the earnings enjoyed by 
owners of the business. Thus, an 
efficiently run concern, with above- 
average earnings, would appear to 
have greater annual costs by reason 
of its better return! And the larger 
income tax on these better earnings 
would make annual costs still worse. 

Clearly, something is wrong here. 
The economic choice is said to be 
the project having minimum annual 
costs, and one way to minimize an- 
nual costs is to minimize return on 
investment. Yet every schoolboy 
knows that the businessman’s objec- 
tive is the exact opposite—to maxi- 
mize return on investment. 

Other contradictory conclusions 
can be, and have been, reached— 
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EXPANSION IN THE FIELD to keep pace with your load 
growth is now possible, using General Electric’s new fac- 
tory-assembled high-voltage housed capacitor equipment. 
Additional capacitor sections can be added in the field 
or included in the original equipment to bring the rating 
to 3600 kvar for a 5-kv-class equipment and 6000 kvar 
for 15-kv. A switch or breaker section is optional. 

The basic equipment consists of one 1200-kvar capaci- 
tor section, with 50-kvar units, and a grounding device. 





THE LOWER PRICE PER KILOVAR for this equipment has re- 
sulted from the use of 50-kvar capacitors and a more com- 
pact design, with a reduction as much as 10% under the 
cost of old-type apparatus with 25-kvar units. 


INSTALLATION COSTS ARE LESS, because the equipment is 
shipped to you factory assembled with capacitors and 
fuses. The equipment is mounted on continuous base 
members, which can be used to skid the apparatus into 
place. Removable lifting eyes facilitate handling. 


SIMPLIFIED INSPECTION AND MAINTENANCE are made pos- 
sible by mounting the capacitors horizontally behind 
the housing doors. And because G-E capacitors have 
stainless-steel cases, they will never require protective 
repainting, another saving to you in time and costs. 


FOR COMPLETE INFORMATION on General Electric’s high- 
voltage housed capacitor equipment, write to Section 
445-28, General Electric Co., Schenectady 5, N. Y. 
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Basic equipment consists of (A) 1200-kvar capacitor section 
and grounding device. Additional 1200-kvar sections (B) can 


be included in factory-assembled equipment, or added in 
field. Switch or breaker compartment (C) is optional. 




























































particularly with respect to income 
taxes. It is argued than an extra 
dollar spent for maintenance re- 
duces taxable income by one dollar, 
and thus creates a tax credit (at the 
present 52% rate) of 52¢. Also, 
going into debt results in “savings” 
because: (1) Interest on debt, being 
a relatively small percentage, re- 
duces overall return on investment; 
and (2) These interest payments 
are deductible, reducing income 
taxes. 

Thus 100% debt (meaning no re- 
turn whatever for owners of the 
business) will maximize such “sav- 
ings”! Similarly, if plant is leased 
rather than owned, lease rentals are 
tax-deductible; if the same equip- 
ment is owned, earnings on that in- 
vestment are taxed. So, leasing is 
advocated to make tax savings. 

It is obvious that income taxes 
can always be reduced by reducing 
earnings. But how can the economic 
goal of minimized annual costs be 
reconciled with the primary business 
objective of maximized earnings? 
Here in a nutshell is the dilemma 
that accounts for most of the mis- 
understandings, contradictions, mul- 
titudinous “methods”, and general 
confusion. 

The solution is to evaluate proj- 


ects on the basis of their revenue 
requirements rather than their an- 
nual costs. This accomplishes two 
objectives: 

1. It optimizes the company’s 
competitive position, allowing it to 
price its product at lowest possible 
levels while making acceptable earn- 
ings for owners of the business. A 
public utility is enabled to comply 
with rate-reduction orders with the 
least discomfort to owners of the 
business. 

2. It maximizes earnings for own- 
ers of the business out of any reven- 
ues that may be obtainable, regu- 
lated or not. 

Are these not the intended goals 
of any method of analysis? No eco- 
nomic theories, no controversial 
assumptions are involved here. The 
small but essential difference be- 
tween annual costs and revenue re- 
quirements—a matter of careful 
definition and consistent arithmetic 
—makes all the difference in the 
world. 

Revenue requirements are the 
dollars that must be obtained from 
sales in order to recover all expenses 
incurred, associated with and in- 
cluding the minimum acceptable re- 
turn on investors’ committed capital, 
no more and no less. 


Table 1—An Estimate of Minimum Acceptable Return 


Assumptions: 


1, Additional common equity desired = $8,000,000. 
2. Assumed amount realized, after expenses, per share sold = $25.00 
3. Estimated earnings to support that price = $1.75 per share. 
4. Anticipated payout ratio (= dividends/net income) = 60% 

This means that 40% of net earnings will be retained. 
5. Shares of common stock outstanding, before new issue = 6,000,000. 
6. Common equity before the new issue = $110,000,000. 


How many new shares must be issued at best price obtainable and what percent 
earnings on firm's pool of capital is needed to support that price? 


New equity = new shares X price/share plus earnings retained during year. 
8,000,000 = new shares X 25 + 0.40 X 1.75 (6,000,000 + new shares) 


Solving this expression: 


No. new shares (25 + 0.7000) = 8,000,000 — 0.7000 X 6,000,000 
No. new shares = 147,860 


Thus, total shares after the new issue = 6,147,860 
The company’s capitalization and earnings, after the new issue: 


Debt $50,000,000 at 

Preferred Stock 10,000,000 at 

Common Equity 118,000,000 at 
Totals ; $178,000,000 


Estimated minimum acceptable return = — 


3.8% = $1,900,000 per year 
5.0% = 500,000 
1.75 X 6,147,860 
—_———- = 10,758,755 
118,000,000 Sea 
$13,158,755 per year 
13,158,755 
—_—_—— = 7.39% 
178,000,000 


It might be said that revenue re- 
quirements are the annual costs that 
would be experienced if return were 
the bare minimum acceptable, no 
more and no less. The estimate of 
revenue requirements is not a fore- 
cast of actual revenues. 

Managers often stipulate an arbi- 
trary “cut-off” percentage which a 
new venture must promise to earn 
before it will be considered. That 
arbitrary “cut-off” percentage bears 
no relation to the minimum accept- 
able return specified here. 


Investors Call the Tune 


Investors themselves dictate the 
minimum they consider to be ac- 
ceptable. They do this, indirectly, 
every time they agree to buy securi- 
ties of the company. 

For any going enterprise, this 
minimum acceptable (to investors) 
rate is a remarkably stable percent- 
age, year after year. It can be esti- 
mated by statistical means; it is not 
an arbitrary quantity. It represents 
the minimum sustained earnings that 
will attract new capital funds at an 
annual rental the company is willing 
to pay. 

Estimating minimum acceptable 
return for a public utility is relative- 
ly easy, because it does not. vary 
much, and because actual utility 
earnings are rarely much greater 
than the acceptable minimum. As 
a practical measure, the estimate of 
minimum acceptable return has oft- 
en been based closely on actual 
utility earnings. 

No doubt this situation accounts 
for the fact that annual costs (in- 
cluding actual return on investment) 
have been confused with this con- 
cept of revenue requirements (in- 
cluding only the bare minimum re- 
turn, and associated taxes). 

Since the difference was small 
for the utilities, the annual-cost 
approach in economic problems 
worked satisfactority, and became 
more popular there than in non- 
regulated industry—where the dif- 
ference between average and bare 
minimum earnings is often very sub- 
stantial, and the above-mentioned 
absurdities painfully apparent. 

For utilities this fortunate acci- 
dent submerged the fact that there 
is a wide difference in principle be- 
tween annual costs and revenuc 
requirements. 

The awkward dilemma_ en- 
countered in the annual-cost ap- 
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proach is completely resolved by 
using estimates of revenue require- 
ments instead. 

It is a half-truth to say that 
a company’s objective is to maxi- 
mize return on its owners’ invest- 
ment. Paradoxically, all companies 
make great efforts to sell new issues 
at the highest price per share, which 
minimizes return to incremental in- 
vestors. 

The complete statement of ob- 
jectives is: 

1. To minimize return to incre- 
mental investors who supply the 
necessary capital, and 

2. To maximize return to exist- 
ing owners of the business at the 
time the decision is made (i.e., to 
“pre-project” investors). 

The economic choice is the one 
that will earn the item-1 minimum 
return, and in addition will maxi- 
mize item-2 earnings for pre-project 
owners of the company. And that 
is just what is accomplished by 
selecting the proposal having mini- 
mum revenue requirement. 

Under this method it is not neces- 
sary to estimate future revenues. 
Out of any revenues obtainable, sub- 
tract expenses incurred together 
with item-1 acceptable earnings, 
and the remainder (after taxes) is 
item-2 earnings for the pre-project 
owners. 

Just Plain Arithmetic 

This is plain arithmetic. It is the 
amount of item-2 earnings that in- 
dictates the profitability of a ven- 
ture. 

Of course, item-1 is the minimum 
acceptable to the whole body of in- 
vestors in the company, new and 
old. The price that would be obtain- 
able for new security issues provides 
a Statistical index to that percentage. 
This has misled some into conclud- 
ing that the actual cost of financing a 
project establishes the acceptable 
return. 

But that cannot be so. What 
about projects undertaken without 
issuing any new securities, as when 
financed by depreciation reserves, 
retained earnings, or short-term 
bank loans? Also, does not every 
new financing affect the cost of 
every future financing? 

The intended figure is the mini- 
mum acceptable rate on the com- 
pany pool of capital, over the life- 
time of the facilities concerned; it is 
not the immediate cost of new 
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Table 2—An Incorrect Estimate of Minimum 
Acceptable Return 
(Using the data from Table 1) 


Net earnings per share = $1.75 
Market price per share = $25.00 
Earnings/price ratio = 1.75/25 = 7.00% 
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i Common equity = $110,000,000 
i Debt, at 3.8% interest = $50,000,000 : 
: Preferred stock, at 5% dividend = $10,000,000 : 
i 
Capitalization and acceptable (?) earnings: i 
Re pis x web os ob cee $50,000,000 at 3.8% = $1,900,000 per year | 
Preferred Stock.............. 10,000,000 at 50% = 500,000 i 
Common Equity 110,000,000 at 7.00% = 7,700,000 i 
$170,000,000 $10,100,000 per year 
10,100,000 i 
Incorrect estimate of acceptable return = ——-—-————- = 5.94% ; 
170,000,000 : 
Note: The above approach assumes that the same percentage return on common equity is ' 
acceptable to pre-project owners and to investors who supply incremental capital. Actually, 
both classes of stockholders accept the same earnings in dollars per share, which may amount 
to a substantially different acceptable percentage of the price paid by each per share. : 


money at the time the project starts. 

Incremental investors, by naming 
the top price they are willing to pay 
per share for new issues, indicate 
their minimum acceptable return at 
the moment in the light of antici- 
pated earnings on all outstanding 
obligations. The company and its 
pre-project owners, by selling new 
issues at the highest price they can 
get, accept that verdict; otherwise 
they would withdraw the offer, as 
has occasionally happened. Thus, 
the pool of investors, old and new, 
concur as to the minimum accept- 
able rate. 

No actual offering of new issues 
is made each time there is occasion 
for a revenue requirements study. 
The problem is then to estimate 
what price could be obtained, and 
found acceptable, if a hypothetical 
issue were offered. 

The essential ingredients of this 
forecast are the price obtainable 
per incremental share of common 
stock and the sustained earnings 
per share necessary to maintain that 
price. That ratio of acceptable earn- 
ings to acceptable price provides 
the basis for an estimate of mini- 
mum acceptable return on equity. 

Combining it with the return on 
debt and preferred stock leads to 
the estimate of minimum acceptable 
return on the company’s pool of 
capital. 

Table | illustrates the method. A 
succession of similar estimates over 
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a period of years permits projec- 
tion into the future. 

The stability of repeated esti- 
mates should not be surprising. It 
would be unusual for a going con- 
cern to accept a price per share sub- 
stantially less than its capitalized 
value of equity, since that would 
offer newcomers a larger percentage 
return than pre-project sharehold- 
ers would enjoy. And it is possible 
to estimate quite accurately the 
maximum price obtainable from the 
investing public. 

Of course, table 1 merely illus- 
trates a tool. There is no substitute 
for judgment and skill in using that 
tool. 


A Common Error 


Table 2 illustrates a common er- 
ror. This unsound estimate is based 
on the ratio of earnings to market 
price, plus the assumption that such 
a rate is an acceptable return on all 
existing equity (i.e., regardless of 
the price per share paid by pre- 
project shareholders). 

This ignores the hard fact that 
while old and new investors will re- 
ceive identical dividends in dollars 
per share the measure of profitabil- 
ity is the larger Item-2 percentage 
return on the smaller price per share 
that was paid by pre-project owners 
of the business. 

Note that a utility's adjudicated 
fair rate of return on rate base (a 

(Continued on page 79) 





Today’s Design Trends 


Bayonet Unit Speeds 
Multiple Lamp Repair 


SHELDON M. LAHR, Forest, Ohio. 


A bayonet socket and base for multiple street lighting 
fixtures speeds replacement of broken units. Installa- 
tion of the device eliminates the need for ladder- 
equipped trucks for changing multiple units. 

The patented socket and base permits the removal of 
the socket from the base or street light hood even 
though the lamp is broken. A standard lamp changer 
stick of the type used for series lamps can be used to 
change units from the ground. 

Previously, utilities using the method of changing 
multiple street lighting fixtures by unscrewing them 
from the ground were forced to use a truck with an 





aerial ladder to change all broken lamps. 


Motor Design Promotes Reliability 


A synchronous motor with a 
unique magnetic structure is claimed 
to offer several significant advan- 
tages over conventional machines. 
Reliability, long service life, low 
maintenance requirements and abil- 
ity to operate at high speeds are 
features of the SECSYN (stationary- 
exciter-coil synchronous) design of 
the motor. 

The rotor of the machine is essen- 
tially a tube supported by a “spider 
of spokes” on the rotor shaft. The 
spokes, extending from the shaft to 
the North poles, are of magnetic 


material. North poles appear as ap- 
proximate hexagonal areas on the 
rotor surface. 

The North poles are surrounded 
by nonmagnetic, but electrically con- 
ducting, material which forms the 
damper cage. Remainder of the cen- 
tral portion of the rotor tube (equiv- 
alent to the width of the North 
poles) forms the South pole. Outer 
rings at each end of the rotor tube 
provide a path for the return of 
flux to stationary field coils via 
homopolar air gaps. 

The rotating pole structure is ex- 


cited by stationary coils. These coils 
are located within the hollow of the 
rotor under the outer rings at both 
ends; they do not rotate, being fixed 
relative to the stator. 

With this structure, the Bekey- 
Robinson patented SECSYN com- 
bines the advantages of brushless 
construction with the weight and 
size advantages of conventional sta- 
tically-excited machines. Reliability 
is promoted by the absence of 
brushes, rotating rectifiers, rotating 
copper field windings or coolant 
seals in the rotor. 


Photo courtesy of Jack & Heintz, Inc 
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Now, a breakthrough in protection for 
ie, apparatus operating under humid, con- 
a taminated conditions. Tests show 

that RESISTRAC insulating 
members do not track 
after hundreds 

of times the ex- 

posure required 

to fail phenolic 
(illustrated). 


PW GLASTIC RESISTRAC 


Fiber Glass Alumina-Polyester 


Far greater fault protection — especially in humid, contaminated 
atmospheres — is available in apparatus insulated with Glastic 
RESISTRAC. 

This new alumina-filled polyester insulation has more than 
1500 times the track resistance of phenolic laminates, 30 times 
the resistance of conventional fiber glass polyesters, as shown 
in the suggested ASTM dust and fog tracking test. 

In addition to outstanding track resistance, RESISTRAC 
has superior flame retardance, low water absorption, low power 
factor, and excellent physical properties typical of all glass re- 
inforced polyester materials. 

It has received immediate acceptance. RESISTRAC parts — 
sheet, moldings and structural shapes—are already in use in 5and 
15 KV metal clad switchgear made by three major suppliers. 

- Discover al] the advantages of this new advance in insulat- 
RESISTRAC is used in ing materials. Ask your apparatus supplier about RESISTRAC. 


Allis-Chalmers high And write us for complete engineering data. 
voltage switchgear. 


See RESISTRAC demonstrated ‘forticagalneities ab oovieeh ta OU. Beesan AGNEOe. 
at the Insulation Conference (NC- 
AE]I), Washington, D.C., December 


8-10, Booth 53. Compare RE- THE GLASTIC’ CORPORATION 


SISTRAC’s track resistance with 


: : 4315 Glenridge Road Cleveland 21, Ohio 
other materials, even melamine. 
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Electric Utility Methods 


CONSTRUCTION 


OPERATION MAINTENANCE 


Trailer-Loader Cuts Pole Handling Cost 


three independently-operated hy- 
draulic motors. These hydraulic 
motors provide the loader with 
270-deg rotation, 10,000-Ib lift- 
ing capacity and a boom reach up 
to 11 ft. 

This equipment is mounted on 
a tandem-axle telescopic-frame 
pole trailer with a wide-spread 
steering bogie. The trailer has 
20,000-Ib axles and a_ special 
double-channel frame which ad- 
justs from 35 to 46 ft. 

In operation the trailer works 
parallel to the curb, in the curb 
lane, to unload poles at the site. 
The unit has eliminated pole 
breakage and made pole unload- 
ing a safer operation. It also 
loads poles at warehouse loca- 
tions when the yard crane is un- 
available. 

The trailer-loader was de- 


A pole trailer-loader combina- 
tion was developed for Cleveland 
Electric Illuminating Co to pro- 
vide an improved, more economi- 
cal and safer method of handling 
poles at job sites, substations and 


through use of the unit are esti- 
mated conservatively at $12,000 
per year, based on more than five 
months of service. 

The self-contained loader has 
a 20-hp air-cooled engine driving 


signed and developed by A. P. 
Beach, General Foreman, Trans- 
portation and Supplies Dept, 
CEI, and H. B. Williams of H. B. 
Williams Division, Joslyn Mfg 


warehouse locations. Savings 


Reversed Leads Add Life 


YEE LEE, Taiwan Power Co, Formosa, China 


Ten more years of service is expected from a 21- 
year old generator following an interchange of line 
and neutral connections. This method was used to 
prolong the life of an 11-kv, 43,750-kva, 1,800-rpm 
machine which suffered an end-winding failure. 

The generator, wye-connected and _neutral- 
grounded through resistance, was found to have a 
short-to-ground in a terminal armature coil at about 
8 in. from the slot. Investigation of the damaged 
coil revealed loose mica sheets and taping, with 
conductors covered by cuprous nitrate powder. Other 
terminal coils also appeared loose and brittle, be- 
lieved to be caused by corona. 

One neutral-connected coil, disconnected and 
tested with high voltage, not only withstood the 
standard AIEE test voltage of 24 kv-to-ground for 


68 


a hydraulic pump which powers 


Co, Dallas, Texas. 


1 min but also 30 kv-to-ground without insulation 
breakdown. Examination showed the coils near the 
neutral to be as good as new with no corona effect. 
It was decided to reverse the line and neutral leads 
to place line voltage across the good coils and the 
lower voltage to neutral across the poorer coils. 


(More Methods on page 70) 
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EXCLUSIVE C-D 
TEST INSURES 
39.6” DEPENDABILITY 
ON THE JOB! 


C-D CAPACITORS N. 
Before Inspector #7 rubber-stamped his seal of approval on this 50 KVAR power- 
factor correction capacitor, it (as well as every shunt capacitor C-D makes) was 
subjected to capacitance, leak, dielectric and energization tests. The energization 
test—exclusive with C-D—puts the unit through an hours-long, full-voltage “heat 
run” that duplicates the same conditions the capacitor meets in the field. 


} 
| 
4 
{ 
t 


Since most capacitor failures occur during the first few hours of operation under 
normal voltage, frequency, wave form and temperature conditions, you can be 
sure that if the unit passes the tests (and it must or we wouldn’t ship it) it will 
have a long service life. Does it stand up? C-D capacitors deliver an unbeatable 
99.67%e-sure performance in the field. 


Invest your purchasing dollar in internal quality—the only place it really counts. 
See a C-D sales engineer today. Write to Cornell-Dubilier Electric Corporation, 
South Plainfield, New Jersey. 


15, 25, 33.3, 50 and 100 KVAR capaci- 
tors for every application, with low- 
est dielectric unit stress, highest 
major insulation level and power 
losses considerably below the NEMA 
limit of 3.33 watts/KVAR 


1? 


onsistently epend 


ORNELL-DUBILIER 
POWER-FACTOR CAPACITORS 
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Transistorized Intercom System Performs Well 
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PHILIP S. VAN BLARCOM, Electrical 
Engineer, Luzerne Electric Division, 
United Gas Imrovement Co, Kings- 
ton, Pa. 


Transistorized in-plant com- 
munications equipment reduced 
the cost of a system installed at 
the Hunlock Power Plant of 
Luzerne Electric Division. The 
new system performs as well as 
a conventional tube-amplifier sys- 
tems. Installation cost was cut 


considerably through elimination 
of all shielded cable. 

The transistorized system calls 
for the installation of two or three 
twisted pairs, depending on 
whether the system is to be sup- 
plied by 115 v ac at each station 
or from one source. Luzerne 
decided to use three pairs in con- 
duit throughout the entire system, 
with ac feed from one point. 

The system, now in service 
about a year, has proved to be 


very reliable. At present there 
are installed at Hunlock Power 
Plant a total of 46 handset sta- 
tions plus additional speakers. 
The number of plant personnel on 
duty during the various shifts are: 
day shift, 60; and other two 
shifts, 13. This gives a station- 
to-operators’ ratio of 46/60 and 
46/13, respectively. 

As enough stations were in- 
stalled for the plant’s entire 
personnel to be within range of 
some speaker, the system has 
minimized leg work. As no dial- 
ing is required, much closer and 
quicker contact is maintained 
among plant personnel located 
throughout the plant. 

Additional speakers have been 
added to the original installation 
in two areas not completely cov- 
ered because of high noise level 
in the plant. The system can be 
added to readily by extending the 
three twisted pairs to a new loca- 
tion. The system is being in- 
stalled in the new addition at 
Hunlock and will be tied into the 
present system. 

The operating record has been 
excellent. Only a few interrup- 
tions occurred on individual sta- 
tions, which were quickly re- 
placed with spare plug-in units. 

The communications system is 
the type GTC, supplied by GAI- 
Tronics, Inc. 


String 795-MCM Conductors with Plastic Rope 


A strong, lightweight plastic 
rope with high dielectric strength 
was used by Southwestern Public 
Service Co, Amarillo, Texas, dur- 
ing the stringing of three 795- 
MCM ACSR conductors for a 
230-kv H-frame line. “Polyethyl- 
ene rope met our requirements 
well,” said H. O. Hodson, vice 
president of Southwestern PS. 
“The rope performed excellently 
on our first 60-mile transmission 
line and we are using this same 
rope on a second 60-mile circuit” 
under construction. 

The utility choose 22,500 ft of 
13/16-in. diameter linear polye- 


70 


thylene rope, called Marlex, with 
a 10,000-lb breaking strength. 
Because of its high electrical in- 
sulation qualities, it was not 
necessary to keep the rope clear 
of energized power conductors 
during the pulling operation. 

The plastic rope is reported to 
be 35% lighter than ordinary 
rope and at least 75% stronger. 
It is waterproof, decayproof and 
acid resistant and comes in a 
variety of colors. This polyethyl- 
ene rope is manufactured and 
distributed by several rope com- 
panies in various locations in the 
United States. 
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Inserts match thermocouple alloy 
Inserts easily interchangeable 


Color coded discs for easy calibration 
identification 


Number discs for easy identification of 
individual T/C’'s 


QuiK-Konnect’ thermocouple components 


For accurate, swift, and foolproof connection 
of thermocouples to extension wire 


New Quik-Konnect plug and jack bodies give 1. Single-jack panel that fits 34-in. knockout. 
fast, easy, and foolproof extension wire connec- 
tions in plant, laboratory or test cell 
installations. 


. 4-point jack panel that fits standard 
electrical outlet box. 

. Multiple jack strips. 

Inserts have different diameter positive and 

negative poles, for foolproof connection . . . are 

extremely easy to remove for field calibration . QuiK-Kords* for patch programming mul- 

change or replacement. Various tube adapters tiple jack panels. 

are available to protect small-diameter thermo- You can get complete details from your nearby 

couples, and cable clamps can be supplied to Honeywell field engineer. Call him today... 

protect extension wires from fraying or tearing. he’s as near as your phone. . 


4. Custom-built multiple jack panels. 


The QuiK-Konnect line, in addition to plugs MINNEAPOLIS-HONEYWELL, 21 Penn St., Fall 
and jacks, includes: River, Mass. 


*Trademarks 


Honeywell 
Fouts ian Couto 


ELECTRICAL WORLD e@ November 23, 1959 





Procurement & Products 


CAPITAL SPENDING > 


OUTAGES > 


HANDLING > 


Slightly tougher buying situation in 1960 faces purchasers of capital 
equipment for electric and gas utilities as well as for other industry. 
That is one conclusion to be drawn from McGraw-Hill’s Fall Survey 
of preliminary plans for capital spending. 


U. S. industry expects to spend some 10% more in 1960 than it did 
this year for capital additions and expansion. Electric and gas 
utilities expect to spend about 3% more than this year. ‘These are 
preliminary plans and previous experience indicates that such plans 
are often revised upward as final budgets are completed. 


Overall, American business plans to spend $37.3 billion next year 
for new plants and equipment. Electric and gas utilities plan to 
spend $6.066 billion—or 16.2% of the total. For the utilities this 
is only slightly below the record amount spent in 1957. 


Rise in rates for interruptible gas may force Commonwealth Edison 
Co to rely exclusively on coal in the future. During the present year 
nearly 7% of Commonwealth’s fuel requirements have been supplied 
under its contract with Peoples Gas Co. In the previous two years, it 
amounted to less than 2%. But with the recent filing of a rate increase 
ranging from 24¢ to 26.4¢ per million Btu, it seems likely that gas 
may be ruled out of the picture. However, no marked increase in 
fuel costs are seen as a result of the exclusive use of coal. 


Emergency supply room has been set up for the Roanoke district of 
the Applachian Power Co for quick use by line crews in case of wide- 
spread outages. In the room are racks where wire, sleeves, fuse 
links, pins, insulators, and various types of cutouts are stored. The 
room is located just off the district’s regular storeroom and adjacent 
to the line truck loading dock. During an emergency a crew can 
find immediately from “emergency stores” the equipment it will 
need to return electric power to customers. 


Orders for materials handling equipment rebound after a downturn 
in August. Figures made available by the Material Handling Insti- 
tute indicate that this may be the second best year in terms of new 
orders for the manufacturers of such equipment as lift trucks, port- 
able elevators, and conveyor equipment. Best year to date was 1956, 
and June of that year was the best month. 


News of Manufacturers 
New Equipment 
Readers Service 
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... means 
QUALITY! 


We manufacture one product and one product 
only—TRANSFORMERS of superior quality. 


As specialists in transformer manufacture, we 
concentrate our entire effort on the selection of 
top-quality materials, development of new and 
more efficient designs and improvement of manu- 


facturing techniques. 


Constant quality control is maintained through- 


out every step of our manufacturing process. 


Central’s superior quality transformers give 
you Low Initial Cost, Low Operating Cost, Low 
Maintenance Cost. 


CENTRAL ©. 2 enstormer Corporation 


elephone JEfferson 4-5332 
PINE BLU BLUFF, ARKARSAS 
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OLA LRGLM INO MAL A ADD 


first solid state 
IBM. 1620 engineering computer 


in the low-price field 


Here is a new and powerful stored program, desk-size com- 
puter designed to bring more computing ability to engineering 
problems at low cost. 


Transistorized throughout, the IBM 1620 is the only solid 
state, core-storage computer in its price class. 


Easy to learn—easy to operate—easy to communicate with 
—this powerful computer relieves engineers from routine 
calculations—frees them for creative tasks. 


Data is fed into the 20,000-digit magnetic core memory of 
the 1620 via punched paper tape..Alpha-numeric output is 
printed at the console typewriter in desired format, under 
stored program control. 


This new computer with its two-address instruction format 
and variable field length, gives you up to 50°35 more storage 
capacity than a fixed word-length system. 


All notations of input and output are in the decimal system. 
An unlimited decimal field and internal self-checking assure 
accuracy. A powerful two-address instruction format adds to 
the 1620’s timesaving capabilities. 


Programming is simplified through the use of IBM Fortran 
—a mathematical programming system which compiles ma- 
chine instructions from algebraic and English language nota- 
tion. A library of programs for standard engineering compu- 
tations will also be part of the 1620 package. 


Call your IBM representative—ask him to show you all the 
unique features of the IBM 1620. Like all IBM data pro- 
cessing equipment, this system may be purchased or leased. 


BALANCED DATA PROCESSING 


IBM. 


Balanced Data Processing combines systems and services insepa- 
rably to produce performance in the best tradition of more than 
45 years of IBM experience. It means more production per data 
processing dollar for you. 





Procurement & Products 


NEWS OF MANUFACTURERS 


NEMA President Evaluates Reorganization 


N. J. MacDonald of Thomas & Betts foresees benefits for 
the whole electrical industry in Association reshuffle 


“Evolution rather than revolu- 
tion” is the way NEMA’s reorgan- 
ization plan is described by N. J. 
MacDonald, new president of 
NEMA and president of The 
Thomas & Betts Co. The plan (see 
EW, Nov 16 p 68), which received 
a unanimous voice vote at NEMA’s 
33rd Annual Meeting in Atlantic 
City a week ago, must still receive 
formal written ratification from the 
members, but MacDonald views the 
reorganization plan “as good as in” 
once a few minor technicalities are 
solved. 

Basically, the plan 
NEMA’s 65. sections into eight 
semi-autonomous divisions, each 
with its own Board of Directors re- 
porting to an overall NEMA Board 
of Governors. 

MacDonald believes that the re- 
organization will make NEMA 
“more progressive and aggressive” 
in its functions. “The whole elec- 
trical industry, including electric 


regroups 


76 


power suppliers, can only benefit 
from the new make-up of NEMA,” 
he asserts. “And there will be even 
closer cooperation between NEMA 
and the rest of the electrical indus- 
try,” he predicts. 

The main project for MacDonald 
during his tenure will of course be 
to put the reorganization into effect 
once it has been ratified. But specific 
plans for doing so have yet to be 
formulated. A key to how this will 
be done is that MacDonald is a 
strong believer in team operation. 
“I don’t believe any one man can 
run this organization,” he explains. 

As for NEMA’s taking over of 
the Medallion Home program, he 
again sees that electric power sup- 
pliers will only benefit from it. 
“We'll serve as a catalyst,” he 
stresses, “or a pump-priming opera- 
tion, if you will. But the actual pro- 
motion work will have to be done 
on the local level. We'll show them 
how to do it, and we'll also support 
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the program with advertising by 
member companies of NEMA.” 

MacDonald himself is a man of 
many interests which include paint- 
ing, music, photography, and golf. 
During the first World War he 
served as a pilot in the Royal Flying 
Corps of the British Army. And he 
retained a pilot’s license for many 
years after the war. He joined 
Thomas & Betts in the early 
Twenties as a junior salesman. 
Thereafter he progressed up the 
sales ladder, via sales manager, vice 
president of sales, executive vice 
president, and finally to president of 
the company in 1955. 

He is no stranger to NEMA, hav- 
ing been chairman of various groups 
and sections since 1928. Among 
these were Chairman of the Execu- 
tive Committee of the Adequate 
Wiring Bureau, and Chairman of 
the Business Development Policy 
Committee. Presently he is Chair- 
man of the National Electrical Week 
activity, and will continue in this 
position. 


(More News of Manufacturers, p 78) 
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1. RAW MATERIAL—contro! of moisture, 
shrinkage: screen analysis and slump. 


2. FORMULA WEIGHT—control of mixture 
by automatic tape recording. 


3. CLAY wsiip” —control of viscosity, 
Sp.Gr., pH, sulfate content. 


4. PARTICLE $izeE—control to eliminate 


13. VISUAL INSPECTION—contro! for 
cracks and flaws due to firing. 


14. DY E-PENETRATION TEST—controls 
vitrification. 


15. HIGH-FREQUENCY TEST — controls 
puncture-proof porcelain. 


16. 60-CYCLE TEST — controls puncture- 
proof porcelain. 


impurities and assure uniformity. 


5. MAGNETIC SEPARATOR—contro! to re- 17. MECHANICAL TESTS—control for load 
move ferrous particles. ing characteristics. 


6. FILTER pRESS—control for shrinkage. 18. CEMENT TEST—contro! of hardware- 
thermal expansion, and body strength. to-porcelain ponding material. 


7. VACUUM puG MILL—control of de-air- 19. FINAL INSPECTION — contro! for di- 
ing and moisture content. mensions, alignment, and product quality. 


8. UNFIRED WARE— control for 20. CERAMIC LAB— controls factory Pro 
sions and surface finish. duction ceramically- 


9. “Q.T.” TREATMENT—contro! of rf inter- 21. TESTING LAB— controls factory Pro 
ference material. A Thomas invention. duction mechanically and electrically: 


10. GLAZE APPLICATION—control of thick- 
ness and deposit viscosity. 


11. SAND BaNp—contro! for bond 
strength and uniformity. 


12. KILN—control of firing process. 


DELTA-STAR For full 
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oa Waiias oo write for publication ones 
HK. Wea ‘orks, Delta-Star Electric Divis ; 
r Company, Inc., Lisbon, Ohio oo 
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K. PORTER COMPANY, INC. 
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TVA Awards Contracts 
Totaling $26.8 Million 


The Tennessee Valley Authority 
awarded two steam-electric boiler 
contracts totaling $26.8 million to 
Babcock & Wilcox and Combustion 
Engineering on November 4. Both 
companies entered bids on each 
boiler and both were high on their 
bids; however, the situation 
reversed when the bids were 
evaluated, says TVA. 

B&W, bidding on a boiler for the 
new Paraside steam plant in western 
Kentucky, placed a base bid of $14,- 
804,610, which was low by $1.518,- 
249 after evaluation. CE’s base bid 
on a boiler for a 500-Mw generator 
was $12,058,950, which was low by 
$1,251,912 when evaluated. This 
boiler probably will be installed at 
an existing plant. 

Under B&W’s contract, TVA has 
an option to purchase three more 
boilers for future units for over $42 
million if all options are exercised 
and an option to purchase a second 
boiler from Combustion Engineer- 
ing at a cost of $11,958,950. 


base 


Was 


Vapor/Gas Cooled 
Transformer Shipped 


Westinghouse recently shipped a 
vapor-cooled substation transformer 
with gas-filled load tap changer, 
7500/9375 kva, 67 to 13.8 kv, 
three-phase, to Gulf States Utilities 
in Beaumont, Texas, claimed by the 
company to be the world’s first such 
unit. 

The voltage range was increased 
from 34.5 kv to 67 kv. Fluorocarbon 
compound used, nontoxic, fire and 
explosion-proof and totally inert, is 
the result of Westinghouse’s search 
for better insulation and cooling 
and prevention of fire hazards. 


Elliott and Allis-Chalmers 
Are Awarded G&T Contracts 


The Bureau of Reclamation 
awarded contracts in early Novem- 
ber to Elliott Co and to Allis- 
Chalmers for 8,640-kw and 4,860- 
kw generators and for 12,000-hp 
and 6,800-hp hydro turbines, re- 
spectively. 

Seven bids, four from foreign sup- 


WHY G-E FUSE LINKS GIVE 
MAXIMUM SYSTEM PROTECTION 


By D. L. McINTIRE—Lightning Arrest- 
er and Cutout Product Planning 


Specialist 


General Electric universal fuse links 
give you maximum overcurrent pro- 
tection on distribution systems. De- 
signed for use in every type of cutout, 


these fuse links 


are available in 


fast (K), slow (T), EEI-NEMA Types 
from one to 100 amperes, and high-surge links up to eight 
amperes. Ratings of 140 and 200 amperes are available in the 


solid-head type only. 
General Electric universal 
important advantages: 


links 


fuse 


offer 


you these 


pliers, were received for the gen- 
erators, ranging from Elliott’s low 
bid of $264,825 to $353,465. Five 
bids, two from foreign firms, were 
received for the turbines, ranging 
from A-C’s low bid of $232,921 to 
$348,800. 


Japanese Generator Bid 
Appears Low Among Nine 


Hitachi, Ltd, Tokyo, appears to 
be lowest of nine bidders on two 
15,789-kva generators for the U. S. 
Army Engineer District’s Hills 
Creek Dam in Oregon. The Japa- 
nese firm, with an offer of $536,110, 
offered a discount of 1% for pay- 
ment in ten days and one-half of 
1% for payment in 20 days. 

Bids ranged from Hitachi’s low to 
Electric Machinery’s high of $833,- 
437. Allis-Chalmers quoted $809,- 
887; General Electric $794,927; 
Elliott $765,450; Westinghouse 


$743,541; Brown Boveri $664,325; 
American Elin $595,440; and Leg- 
nano $557,670. The generators will 
be ready for initial start in 1961. 


Premature melting is eliminated by silver plating threaded 
parts to maintain low contact resistance. 

Efficient low-current operation is assured by the bonding 
process and a specially prepared paper in the auxiliary tube. 
Fuse withstands continuous overcurrents. General Elec- 
trie EEI-NEMA fuse links will withstand continuous over- 
currents of approximately 150 percent of rating. 

Instant separation is assured by new internal spring that 
prevents cable fouling inside the auxiliary fuse tube. 
Drop-out interference is eliminated by the use of a flexible 
cable. Fine-stranded cable can be used since the G-E fuse 
element has excellent temperature control. 

Like more details? Contact your G-E Sales Engineer today, or 


write to Sect. 135 23, General Electric ee Schenectady, N.Y. 
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‘e interrupted quickly—effectively, by 


Common Sense in Utility Economics 


“ceiling”, in percent of a valuation ) 
has only a remote relation to mini- 
mum acceptable rate (a “floor’’) in 
percent of investors’ committed 
capital. 

Another simple misconception 
dogs the otherwise-valid “present 
worth” concept of acceptable rate 
of return. 

This concept of acceptable rate 
of return is a “just-as-soon-as” 
proposition. Economists call it the 
“Concept of Indifference.” 

That is, if a person’s acceptable 
rate of return is 6%, he can im- 
mediately stipulate an infinite num- 
ber of deals that he would consider 
equivalent to a “spot-cash” pay- 
ment of $1.00. For example, it is a 
matter of indifference to him 
whether he is offered: 

a. $1.00 immediately 
cash”). 

b. 6¢ at each year end, forever. 

c. 6¢ at each year end for perod, 
plus $1.00 at the end of that period 

d. 94.34¢ one year in advance 
(i.e., $1.00/1.06). 


(“spot 


e. 7.26¢ at each year end for 30 
years (i.e., 6¢ return on, plus 1.26¢ 
return of, the $1.00 principal. The 
|.26¢ per year, used at 6% would 
amount to $1.00 in 30 years. ) 

Every alternative is equally ac- 
ceptable. He would take one “just 
as soon as” the other. If not, then 
his acceptable rate of return is not 
6%, since each one is a definition 
of “6% acceptable return”. 


An Important Oversight 


For some obscure reason, it has 
rarely been recognized that these 
equivalencies are valid only if one 
is speaking of acceptable return. 
And that oversight is responsible 
for much confusion. 

Discounted at precisely the ac- 
ceptable rate of return, any series of 
past or future payments can be ex- 
pressed in terms of their spot-cash 
value. Conversely, any spot-cash 
amount can be translated into an 
equivalent series of equal annual 
payments over any stipulated period. 

Perhaps most important of all, 


(Continued from page 65) 


a series of future payments simpl) 
added up without discounting to 
their “present worth” in this manner 
is not a correct statement of theii 
spot-cash value, which is the most 
convenient and generally the only 
possible way of comparing them 

That is the whole explanation for 
present-worth calculations. No 
economic theory here; just cleat 
definitions and plain arithmetic. 

Arithmetically the effect is the 
same as investing and reinvesting at 
a stipulated interest rate. 

Many have assumed that the dis 
counting process is intended to re 
flect reinvestment of earnings fron 
the individual project under stud) 
That fallacious assumption is in- 
herent in some “methods”, and a 
few astute critics have observed the 
error. 

The unfortunate result has been 
that others have concluded that this 
demonstrates a basic fallacy in the 
present-worth concept itself. 

This is not so. Present worth rep- 
resents the spot-cash equivalent, to 
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Complete fuse link as supplied in convenient break-away 


ihe lls ae 











For mounting in conventional cutouts fuse link is in- . 
stalled in normal manner 
‘ eee eee & 
2 ; 


For cutouts requiring threaded terminal stud, button head 





is discarded and surplus cable is removed 


A 


For cutouts requiring two cable ends, cable is cut and op- 
tional cable-end adapter is threaded onto terminal stud 
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Unitized Power-Pack 


Popular mounting abatguneil shows how AutoReg® Silicon Charger mounts 
inside switchgear cubicle door with controls projecting through. No manual 
switching or other adjustment required. PlastiCal® batteries need watering 


only once a year. 


New C&D AutoCal* unitized Power-Pack 
is specially designed for dependable 


switchgear tripping and control 


Simple AutoReg® voltage regulated, 
current limiting Silicon Charger, paired 
with long-life PlastiCal® battery, 
assures high-capacity d-c power in 
compact package that is virtually 


maintenance-free. 


Now, utilities and industrial plants can 
guarantee an even greater margin of reli- 
ability and protection for switchgear and 
control equipment. The amazing new C&D 
AutoCal unitized Power-Pack always as- 
sures full power for tripping and control. 

Here, for the first time, is a dependable, 
high-capacity power package specially de- 
signed for tripping and control. Virtually 
maintenance-free . . . with no manual 


switching or adjustment required . . 

AutoCal provides many times the life of 
ordinary battery and charger combinations 
which may be adapted to this critical service. 

AutoCal pairs the simple, compact 
AutoReg Silicon Charger with powerful 
PlastiCal lead-calcium-grid control bat- 
teries. A sudden demand for tripping 
power merely discharges the battery over 
a short period. While the breaker is tripped, 
PlastiCal supplies any necessary constant 
load current as might be required for the 
operation of pilot lights, holding coils, and 
similar requirements. Once the circuit is 
reclosed, AutoReg puts energy back into 
the battery at a high rate until it levels off 
at full charge. 

Here’s self-protected charging . . . no 
charger adjustment or maintenance .. . 
and 25-year-life PlastiCals only require 
watering once a year! 


For full details—write for Bulletin AR-102 today ! 


ON WALL 


WITH OUTDOOR SWITCHGEAR 


ON RELAY RACK 


Tm 4D SE ATFEoERIES 
of Gorshohocken, Se Attica, Ind 


Div THE SULECTRIC AUTOLITE co. 


Manufacturers of Slyver bled Industrial Batteres + 


PLasriceL|) * and Aaee: ®@ Batteries for Communications. Control, 


and Auxiliary Power * Producers of Avfoheg ® Silicon Chargers and Atle! + Charger-Battery Combinations. 


*Trademark 
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the pool of investors in the company, 
of any contemplated transactions 
other than spot cash, when dis- 
counted at their acceptable rate of 
return—no more and no less. 

There is nothing new in the 
revenue-requirement reasoning. It 
is simply a better organization of 
well-recognized business principles. 

It has all the advantages of sim- 
plicity which have long recom- 
mended the annual-cost approach in 
the utility industry. The revenue- 
requirements reasoning and _ tech- 
nique applies equally well to all in- 
dustry, regulated or not. Unlike 
other methods, it makes rational 
use of present-worth arithmetic. 

It facilitates use of reasonable ap- 
proximations and short cuts with 
safety. Unlike methods which re- 
quire an initial forecast of revenues, 
all costs common to competing pro- 
posals can be omitted from the esti- 
mate; it looks only at differences 
between competing projects. 

At the same time, it makes effi- 
cient use of refinements in estimate 
when they are necessary or feasible. 
For example, such important details 
as the effects of retirement disper- 
sion, or of liberalized tax deprecia- 
tion, can be introduced simply and 
accurately. It is particularly well 
adapted to handling the more so- 
phisticated types of problems which 
call for a rather comprehensive 
knowledge of finance and account- 
ing not ordinarily expected of en- 
gineers. 

Many times engineers have felt 
intuitively that proposals such as 
leasing rather than owning property, 
purchase in advance of need, or 
seeking tax reduction by increasing 
expense, offend common sense; yet 
claimed “savings” have been diffi- 
cult to contradict. Results of a 
revenue-requirement analysis often 
have a reassuring way of vindicating 
intuition. 


Rain-Making Investigated 


Washington Gov Albert Rossel- 
lini has ordered an investigation of 
a rain-making firm’s efforts on be- 
half of Pacific Power & Light Co 
following complaints from farmers 
who blamed crop losses on a sur- 
plus of rain. The Water Resources 
Development Corp of Denver is the 
firm PP&L hired. 
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WAL flush ei PAN noadditionalcost! 


New ORANGEBURG Gf CONDUIT 
with Flush Coupling Attached! 


With no separate couplings to handle or attach on the job, 
Orangeburg CA lays faster, costs less to install. Each long, 
light length has a flush coupling attached at one end and a 
standard 2° male taper at the other end, making installation 
a simple, one-step operation. And, since the coupling is 
attached, there are no coupling cartons to warehouse or 
carry to the job. 

What’s more, with the coupling flush to the conduit’s out- 
side wall, new CA is easy to stack, store and handle. The 
flush coupling also eliminates “staggered” joints in the trench. 
And that means real savings in cutting and tooling time. 


Like the hundreds of millions of feet of Orangeburg fibre 


conduit in use since 1893, new CA has self-sealing joints 
and impermeable walls. Its smooth, 100% fibre raceway 
adds years to cable life. 

New Orangeburg CA is available in 2”, 3”, 4”, 4%” and 5” 
sizes. Orangeburg Standard and Nocrete Conduit, with 
separate sleeve couplings, are available as always. Write 
Dept. EW-119A, for Catalog 52. 


ORANGEBURG MANUFACTURING CO, 
Orangeburg, New York . Newark, California 
A Division of The Flintkote Company, Manufacturers 
of America’s Broadest Line of Building Products 


Orangeburg Fibre Conduit is distributed by Graybar Electric Co. and General Electric Supply Co. with branches and stocks in principal cities. 
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A Pennsylvania 
innovation that 
has rewritten 
the industry’s 
standards 


Pennsylvania first broke the 
**100-kva barrier’’ on pole- 
mounting in 1953, by introduc- § 
ing the 167-kva Featherweight 
Pole Star. This innovation was | 
soemulated that industry stand- 
ards soon were rewritten to in- 
clude pole-mounting of higher 
kva units. Now, the 250-kva 
Featherweight Pole Star is go- 
ing up on poles from coast to 
coast ... and a similar 333-kva 
unit for pole-mounting is under- 
going final tests prior to pro- 
duction. Greater power per pole 
—at lower cost—is but one of 


f 
i 





the advantages. New Feather- 
weight Pole Stars are easier to 
store, easier to handle, and easi- 

er to install. For facts and fig- 
ures regarding specific ratings, 
contact Pennsylvania Trans- 
former Division, McGraw- | 
Edison Company, y 
Canonsburg, Pa. 


PENNSYLVANIA DISTRIBUTION TRANSFORMERS 
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The Management Newsletter 


Source: McGraw-Hill Survey, Dept. of Commerce 
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Capital Spending Up 10% in ‘60 


Business’ spending for new plant and equipment will start the °60’s with a bang. 
According to McGraw-Hill’s fall survey of capital expenditures planned for 
Electrical 1960 and 1961, the recent lags in capital spending caused by last year’s recession 
Business Outlook and this year’s steel strike are about to be made up, and then some. In October, 
when the survey was taken, business disclosed preliminary plans to spend $37.3 
billion for new plant and equipment next year. This is 10% more than the 
estimated tota! for 1959. Other highlights of the latest survey include: 


Lt dotted) 


® Business already plans to spend $34.6 billion in 1961 for new plant and equip- 
ment. And past experience indicates that plans that far ahead are usually re- 
vised upward before the final budgets are completed. 


@ Utilities—gas and electric—plan a 3% rise in 1960 to $6.1 billion. This ends 
a two-year trend of declining utility capital expenditures. 


@ Manufacturing companies plan to increase capital spending by 19% in 1960. 
Next year’s total will come close to $12 billion, and these companies already 
have plans to spend $11.2 billion in 1961. 


@ Every major manufacturing industry expects higher sales in 1960 than in 1959. 
The average increase expected is about 9% in physical volume. 


®@ More than 80% of 1960 expenditures will be financed internally. Manufactur- 
ing companies plan to finance nearly all their capital expenditures from retained 
earnings and depreciation, but utilities expect to go to the money markets for 
close to %4 of the funds needed to pay for their new plant and equipment. 


The bright outlook for capital spending could become even brighter if the steel 
strike is settled before the Taft-Hartley 80-day cooling-off period expires Jan. 
26. McGraw-Hill’s Department of Economics points out that this year’s an- 
nounced preliminary plans are more tentative than usual because of steel short- 
age and uncertain construction schedules. In times of good business, final budgets 
for plants and equipment have generally turned out to be higher than the pre- 
liminary estimates. So there is a good chance that both 1960 and 1961 will 
show larger increases over 1959 than are now planned. 
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Industry 


All Manufacturing... .. 
Petroleum Industry. .. . 
SN cua he aa ee 
EK cake ben 0 
Other Transportation & 
Communications... . . 
Electric & Gas Utilities. . 
Commercial............ 


a 
October, 1959 McGraw-Hill Survey. 


t Petroleum refining, included under both manufacturing and petroleum industry, is counted only once in the total 
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The steel strike has caused a stretch-out in capital spending. Estimates for 1959 
spending have been reduced sharply from earlier plans, and it now appears 
that the manufacturing industries will spend only slightly more on new plant and 
equipment in 1959 than they did in 1958. The stretch-out shows up best in the 
steel industry itself. The steel companies, unable since early summer to enter 
their plants in order to carry out capital improvements slated for this year, now 
estimate that they will end up 1959 with capital expenditures about 20% below 
1958. Next year, however, the steel industry plans to make up for lost time by 
raising expendiures 76%. The planned figure—$1.7 billion—is only $174 mil- 
lion below the record amount spent by the industry in 1957. 


Actually, it may be difficult to carry out this much construction and replacement 
of steel-mill equipment in a year when the companies are striving for capacity 
output. (In many cases, replacement of equipment would shut down individual 
production lines.) But the survey provides clear evidence of the steel com- 
panies’ determination to carry through their extensive modernization programs 
as quickly as possible. 


The stretch-out also shows in utility capital spending. The survey shows a 3% 
rise in store for utility budgets next year, and a 2% rise for the electric com- 
panies alone, in contrast to the 4.1% decline predicted in EW’s Forecast Issue 
(Sept. 14, 1959). The difference, of course, is the timing. EW’s prediction was 
made in mid-summer, based on a steel strike lasting ten weeks at most, while 
the McGraw-Hill Survey reflects deferrals caused by a much longer strike. Since 
short-term fluctuations in business rarely affect long-planned capacity additions, 
it’s a safe assumption that almost all the deferrals are in T&D spending. 


Many industries have pushed into 1960 outlays originally planned for 1959, 
because of strikes or uncertainties. Railroads have suffered traffic losses that 
have impaired some roads’ ability to finance equipment, and this apparently has 
caused some deferrals. The strike-ridden copper companies have been unable 
to make improvements for the same reason as the steel companies. Another 
indication of deferral is that the electrical machinery, paper & pulp, and automo- 
tive industries’ estimates for 1959 capital spending are now lower than was 
indicated in last spring’s McGraw-Hill survey, while all plan capital spending 
increases for 1960 of more than 20% over this year. 


But there’s more to it than mere deferral. Manufacturers as a whole plan to 
spend 19% more for new plant and equipment next year. In addition to the 
three industries already named, the rubber, chemicals, and non-electrical ma- 


Plans for Capital Spending 
(Millions of Dollars) 








1957 1958 1959 1960 1959-60 1961 

Actual Actual Estimated Planned Change Planned* i 
$13,647 $9,761 $10,025 $11,957 +19% $11,171 
5,797 4,819 5,220 5,154 — 1 5,077 
450 394 415 395 — § 297 

1,396 754 822 904 +10 ioe 

i 

4,604 3,899 4,362 4,992 +14 4,491 | 

6,197 6,088 5,876 6,066 + 3 5,768 
Feira 7,041 7 , 886 8,596 +9 7,564 
38 , 437 32,091 33,914 37,310 +10 34,566 


C0 0 eee sean nanane reer 


* Preliminary plans. 
i 
é 
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chinery industries plan to boost outlays more than 20%. The chemical industry, 
planning a 24% increase next year, already has plans for an additional 2% 
increase in 1961. 


These big capital spending plans are supported by optimistic sales estimates 
for 1960. Manufacturers expect an average gain in unit sales of about 9% over 
1959, and every major manufacturing industry anticipates higher sales next year. 
Steel looks for the biggest increase in sales volume—25%—as steel users 
replenish stocks drawn down in 1959. Auto manufacturers expect sales to 
increase 15% next year, partly because of deferred sales caused by steel short- 
age. Makers of machinery, both electrical and non-electrical, look for 11% gains. 


Business is relying heavily on internal cash generation to pay for these outlays. 
The companies reporting their financial plans in this survey indicate that more 
than $6.3 billion will be needed from external sources to finance 1960 capital 
expenditures—about $500 million more than this year. (This figure is not an 
estimate of total new security issues, which include funds raised for working 
capital.) But more than 80% of the funds required for capital spending are 
expected to come from internal sources—retained earnings, depreciation, and 
depletion allowances. This is a lot of internal financing, even allowing for the 
fact that preliminary financial plans of many manufacturing companies often 
underestimate the eventual need for public security offerings. 


Manufacturing companies expect to finance nearly all their outlays internally. 
Many will need to raise funds outside for working capital, if not for capital 
expenditures; but even so, the survey indicates that manufacturing firms will 
not be in the market next year to anything like the degree that they were in 1957 
Their present plans call for raising less than $800 million in the money markets, 
for new plants and equipment, and this figure could go up a good deal without 
approaching the 1957 total of nearly $3 billion. 


Utilities, as usual, plan to rely on the money markets for most of their funds. 
The McGraw-Hill survey does not break the utility industry into its electric and 
gas components, but the combined total of external funds needed for financing 
utility capital expenditures is put at about $3.3 billion—up 5% from this year’s 
estimated total of $3.1 billion. 
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Power Statistics 





























Latest Annual 
Month Year Ago Change % 
Is cc basaemies } Aug. 153. 67 136.19 12.8 
Peak—Class | Systems. . }million kw......... Dec. 107.1 102.4 4.6 
Estimated Dec. '59 Peak. | Aug. 124.9 127.8 — 2.3 
Production—billion kwhr.............000055 Aug 63 .08 56.65 11.4 
PG cca oS ew ate Races Sake ene. 10.96 0.9 — 2.1 
PE i 5 onan psal< Kian ea ear emtbionns 4 Al wee 52.12 45.46 14.7 
Sales—billion kwhr... 0.0... cee ee eee Aug. 55.61 50.95 9.1 
INE 5s) os essere eee tA ee tee 15.31 14.04 9.0 
RII ors inisis ce cB eae emt 10.53 9.46 11.3 
Ne a eat cas nas oa ape achiagd 26.40 24.40 8.2 
Other.... SP Re ne eee 3.37 3.04 10.9 
Fuel Consumption... . . sich oc a Nbc as at Aug. 
ee ee 14.02 12.61 11.2 
Oil—million barrels...............-... 6.31 6.57 —- 3.9 
ee ee 191.44 159.43 20.1 
Net Income Class A & B Co’s—$ million....... Aug. 129.95 121.93 6.6 
Residential Customers—amillions............. 12 mos. 48.47 47 .37 2.3 
ne ee ree ended 2.52¢ 2.53¢ — 0.4 
Avg kwhr per customer................ Aug. 31 3,490 3,314 5.3 
REI 5.5 0h 6 Go cama wince $87 .95 $83.84 4.9 
Business Statistics 
Indexes: 1947-49 = 100 
FRB Industrial Production............... Oct. 153 143 7.0 
ENR Construction Cost... . . Searle ee: 169.8 162.3 4.6 
ree Sept. 125.2 123.7 +2 
New Orders for Machinery (1950 =100)..... Sept. 166 147 12.9 
NEMA Sales 
Insulation materials.......... ainieaiy > «4 145 106 36.8 
OPP CRT oer 105 92 14.1 
Wholesale prices 
Motors and generators................ Aug. 145.1 146.5 —- 1.0 
Transformers and regulators....... 149.7 148.7 0.7 
Switchgear and fuses................. 178.7 173.8 2.8 
GNP—annual rate—$ billion............... 3rd qtr. 478.6 444.0 7.8 


Significant changes: Gross national product dipped to an annual rate of $479 billion tn the third 
quarter. This marked the first reversal in a rise that began with the upturn 18 months ago. 
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A New Era 
| in 
WY a Sear Maire lediiing 











Bulletin 700, . Bulletin 700, 
ok ey re Type B-220A, : Type BX-440A, 
Y Be socy AC Control ¥ AC Control 


Relay with sy soy Relay can be 

2 N.O. and y a wired for 

2 N.C. contacts, 4 normally open 
~~ or normally 

f closed contacts. 


| NEW ALLEN-BRADLEY BULLETIN 700 RELAYS 


Improved features set new performance standards 


For years, Allen-Bradley Bulletin 700 Type B ® New mechanical design gives at least 5 times 
and Type BX relays have been preferred for greater operating life. at 

their long life and trouble free operation. The 

improvements in the new Bulletin 700 Type B @ New contact motion provides 10 times greater 
and Type BX relays will set new performance electrical reliability. 

standards wherever they are used. Naturally 
they use the famous A-B double break, silver 
alloy contacts which always remain in perfect 
operating condition without cleaning or filing. New hermetically sealed plastic coil fits 
The cast coil cannot be damaged by the sever- 
est atmospheric conditions. 


These new Allen-Bradley Bulletin 700 Type B 


Complete interchangeability— mounting 
dimensions are unchanged. 


Bulletin 700 relays presently in use. 


New, stronger, movable contact crossbar— 
also fits old relays. 


and Type BX relays offer even greater value 
and greater reliability than ever before—but New reinforced stationary contact blocks— 
the price has not been changed. interchangeable with previous design. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


TRAN eve b2 Hee Quality Motor Control 


Member of NEMA 





REDUCED VOLTAGE 
STARTING 
IS A MUST 


Only Allen-Bradley 
can provide all the answers 


The Allen-Bradley line of reduced voltage 
starters makes possible a selection of the 
best starter, not only to meet the power 
company’s requirements but also to 
provide the best starting conditions for 
the motor and the “‘load”’ that it drives. 
The simple solenoid contactors in A-B 
reduced voltage starters have only ONE 
moving part—assuring millions of trouble 
free operations. And their double break, 
silver alloy contacts never need costly 
maintenance. Accurate, reliable overload 
relays protect motors against 
burnouts. Write for Publication 6088. 


Bulletin 740 


Graphite disc resistors are automatically 
inserted in series with the squirrel cage 
motor at starting, and they are 
automatically cut out after a pre- 
determined time. Turning a single screw 
on the starter frame adjusts the 
compression resistors exactly to motor 
and load conditions for velvet smooth 
acceleration. Ratings to 200 hp, 
220-440-550 v. 


Bulletin 640 


Where remote control is not needed, 
these graphite compression disc resistor 
starters provide stepless acceleration of 
squirrel cage motors. Operated by hand 
lever, the smooth starting of the motor 

is under the control of the operator. 
No-voltage and dependable overload 
protection is provided. Ratings to 200 hp, 
220-440-550 v. 


ALLEN - 
BRADLEY 


Member of NEMA 


Quality Motor Control 


Allen-Bradley Co 1316 S. Second St Milwaukee 4, Wis 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont 





NEW EQUIPMENT Procurement & Products 


(For further information refer to Readers Service on page 90) 


Trip Device... 


... that trips breakers on either dead or faulted power 
lines has been introduced as an optional accessory on 
General Electric’s Metalclad Switchgear. Use of the 
unit eliminates the need for a tripping battery. It pro- 
vides tripping power to open breakers even after a pro- 
longed power outage. The auto-charge trip device re- 
quires minimum maintenance because of its solid state 
design. 

General Electric Co, Schenectady 5, N. Y. 


Hot Line Clamps... 


. . . in a new line feature an extended “beak” 
to guide the clamp onto the main with mini- 
mum arcing. The “Won't Relax” clamps, addi- 
tions to the Dura-TAP line, are available in 
both aluminum (AH) and bronze (BH). The 
main groove is semi-elliptical to insure greater 
contact and wedging action. Both AH and BH 
are available in three sizes to cover all popular 
conductor ranges. 

Anderson Electric Corp, Birmingham, Ala. 


Auger... 


. » « has special cutting teeth for digging in rocky areas 
or in frozen ground. The “PolerBore” auger has a 
strong penetrator point and two flights of strategically- 
placed teeth. It is available in sizes from 10 to 36 in. 
dia, with larger sizes on request. The “PolerBore” fits 
any earth-boring machine, and it can also be used for 
horizontal boring. It provides for rapid tooth change 
or replacement. 

Trainer Associates, Inc, New Castle, Del. 
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Readers 
Service 


For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


CC Ree ee Trip Device 
PORE. 05 55 naka Clamp 
WOON KUNE, 4k. kn eck cs Auger 
ee Bracket 
J. B. Nottingham.......... Plugs 
Ps deccay cece Dead End 
Alloy Industries ...... De-Scaler 
a ee Wireholder 
OTHER 


Manufacturers Editor 
Electrical World 


330 W. 42nd St. 
New York 36, N.Y. 


*k Note: Requests must be received within 
four weeks of publication date, accom- 
panied by complete information speci- 
fied. This service cannot be offered to 
readers in foreign countries or to com- 
petitive manufacturers. 


NAME 
TITLE 
DEPT. 











COMPANY 





ADDRESS 


FOR: 


NOVEMBER 23, 1959 
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Mounting Bracket . . . 


.- and adapter simplify the installa- 
tion of twistlock photoelectric con- 
trols on streetlighting poles or 
crossarms. The L-shaped bracket 
is attached to pole or crossarm by 
two %4-in. lag screws. The adapter 
is then placed on the bracket and 
rotated. Complete 360-deg rotation 
is possible. 

Fisher-Pierce Co, 47 Pearl St, 
South Braintree 85, Mass. 


wt: 





Keyed Plugs .. . 


- and receptacles allow service 
crews to take power from street 
lighting fixtures, yet prevent tap- 
ping by unauthorized persons. The 
receptacle, easily installed in exist- 
ing Or new units, is energized only 
by inserting and turning the mating 
key-plug unit. Design of the equip- 
ment protects operating personnel 
and the public from live leads. 
Plugs and receptacles are rated 30 
amp at 115 v or 15 amp at 230 v 
for two or three-wire circuits. 

J. B. Nottingham & Co, Inc, 441 
Lexington Ave, New York 17, N. Y. 





Dead End... 


. - has “double dip” clamping 
action with a straight line pulling 
eye. The “SLD Series” mechanical 
dead ends are available in aluminum 
or malleable iron with hot dip gal- 





vanizing and are rated for 10,000 
lb. Units develop better than 90% 
holding power on all ACSR con- 
ductors in the range of No. 4 to 4/0. 
Fargo Mfg Co, 845 Main St, 
Poughkeepsie, N. Y. 


De-Scaler ... 


. » removes scale from boilers, 
heat exchangers, condensers and 
pipelines. Known as AIDCO 10, 
the organic chemical is practically 
odorless, non-toxic, non-flammable 
and non-corrosive. The pH is be- 
tween 9-11, and the product can be 
used safely and conveniently. 
Alloy Industries Development Co, 
2211 Firestone Blvd, Los Angeles 
2, Calif. 





Wireholder . . . 


. . « for service entrance masts is 
easy to install. Known as No. 1695, 
it can be used on masts from 1% to 
14 in. nominal pipe size. Bolts do 
not have to be removed when at- 
taching the bracket to the pipe. By 
loosening the nuts, the head of one 
bolt may be slipped through a 
slotted open end. 

Hubbard and Co, 200 S Michigan 
Ave, Chicago 4, Ill. 
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the Westinghouse MG-6 relay 
gives you 6 electrically independent contacts for 
protective relaying or industrial control 


The MG-6 relay was designed specifically for those 
applications where electrically independent multi- 
ple contacts are desired. The 6 contacts of the relay 
are readily reversible to provide make or break 
circuits as required. Each contact circuit is capable 
of carrying 12 amps continuously or 30 amps for 
one minute. If desired, the MG-6 can be supplied 
with an additional snap-action contact which de- 
energizes the relay’s operating coil when the arm- 
ature closes. 

The MG-6 has an operating time of approxi- 
mately 2 cycles on a-c and 5 cycles on d-e (on 60- 
cycle base) when operated at rated voltage. Self- 
reset or latch-in types with manual and electrical 





New design coil cutoff contact 
available for specific applications. 
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reset features are available for projection or semi- 
flush mounting in the molded case, or in the West- 
inghouse Flexitest* case with built-in test facili- 
ties. 

MG-6 contacts will interrupt 30 amps at 115 
volts, 60 cycles, or 3 amps at 125 volts d-c, in a non- 
inductive circuit. Relay operating coil ratings avail- 
able are 1 to 5 amps d-c, 6 to 250 volts d-c, or 115 
to 575 volts, 50/60 cycles. 

For complete information and assistance on how 
the MG-6 can solve problems in your own system, 
call your Westinghouse sales engineer, or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 

Trade- Mark 1.40522-R 


you CAW BE SURE...1F as Westi nghouse 





Selling 











ELECTRIC HEATING & COOLING 


Heat Pumps Shave Church H&C Costs by 37% 


Installing heat pumps has saved a 
Virginia church 37% of the original 
estimates for heating and air condi- 
tioning, and there is now 415 sq ft 
of extra usable space. 

Ten 5-ton, Carrier heat pumps 
were installed in the Congregational 
Christian Church, Fairfax County, 
Va., for $28,600, as against an 
architect’s original estimate of $45,- 





000 for conventional heating and 
cooling. 

By using two-piece units, with 
compressors loaded outdoors (see 
photo), the church gained usable 
area which would have been 
occupied by the steam boiler, water 
chillers, and space in front of the 
boiler to remove tubes for cleaning. 

The equipment is ranged along 


PLACING SPLIT HEAT PUMPS OUTDOORS yielded 415 sq ft of extra usable 
space for Virginia church. Ten units helped cut heating and cooling cost by 37% 


EEI Sees Six Million 


At least six million people will be 
living in homes completely served 
by electricity by 1970, officials of 
the Live Better Electrically Program 
estimate. This trend toward com- 
plete electric living is due largely to 
demonstrations that electric house 
heating is efficient and practical in 
all climates, E. O. George chairman 
of Edison Electric Institute’s Sales 
Division says. 

George credits the present inter- 
est in electric heat to the fact that 
consumers have become interested 
in electricity’s uses through the in- 
creased use of electric ranges, water 
heaters, washer-dryers and dish- 
washers in the past decade. Actu- 
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the wall of an interior court of the 
church. Nine of the 10 indoor sec- 
tions are stacked compactly in a 
central equipment room. They oc- 
cupy 285 sq ft of floor space and 
24 ft of exterior wall. 

Construction costs were figured 
at $13.50 per sq ft, and this meant 
$5,600 worth of building space is 
available for Sunday school rooms 
which would have otherwise been 
needed for equipment. 

Also, the packaged units give 
good zone control, permitting eco- 
nomical heating and cooling of 
meeting rooms, the kitchen, or pas- 
toral offices, when the entire build- 
ing is not in use. 

Operating costs are estimated at 
$1,383 per heating season (on a 
2.3¢ kwhr rate) which is about $200 
more than estimated for heating 
with No. 4 oil. But, the head of the 
building committee said, “I figured 
with heat pumps we might easily 
save this $200 on janitors’ wages.” 

The church where the heat pumps 
are installed, is a forerunner of at 
least seven churches in the territory 
of Virginia Electric & Power Co 
planned to be heated and cooled 
with heat pumps. 


All-Electric Homes by 1970 


ally, public interest has been the 
prime incentive in developing the 
modern electric heating plant, 
George says. 


Better Insulation Need Cited 


He feels, however, that electric 
space heating has been slow in gain- 
ing acceptance because, while it 
offers great opportunities for con- 
struction economies and design im- 
provements, it also requires effective 
insulation, a tight structure and at- 
tention to details. 

George cited a New York City 
office building which has been 
heated electrically since 1948. Be- 
cause of careful insulation, the cost 
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of operating the building electri- 
cally is the same as the estimate 
given for oil heat. Actually, accord- 
ing to George, if cost of installation 
and annual maintenance were de- 
ducted the electric fuel bill would 
be cheaper than oil heat previously 
used. 

Noting the acceptance of electric 
heat recently in northern states, 
George commented that the success 
of electric heat had to be success- 
fully demonstrated in these cold 
areas before homeowners would feel 
that total electric living could an- 
swer their needs practically and 
efficiently. 

(More Selling on p 94) 
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These galvanized tower bolts look alike 
...BUT...they wont last alike! 


A 
protective coating 
1.00 oz 
per sq ft 


Average 
protective coating 
1.25 oz 

per sq ft 


ASTM Specification A-394 requires the 
weight of galvanized coating shown above. 


FACT: galvanized coatings protect against cor- 
rosion in direct proportion to the weight of 
coating. 


FACT: because it is necessary to clean tower 
bolts and nuts by centrifuging, their coating 
weight is usually less than that of tower struc- 
tural members. 


FACT: the average coating on ordinary tower 
bolts and nuts is about half as heavy as the 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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a 
protective coating 
1.50 oz 
per sq ft 


SS Nel 


= ‘ protective coating 
1.65 oz 
per sq ft 





Bethlehem has developed a method of galvanizing tower 
bolts and nuts that results in a heavier weight of coating. 


coating on the tower members themselves; such 
bolts and nuts can be expected to last only 
half as long as the tower members. 


FACT: the average coating on Bethlehem gal- 
vanized tower bolts and nuts is more nearly 
equal to the coating on the tower members. 


CONCLUSION: Bethlehem tower bolts and nuts 
will last longer, are well worth their slight 
extra cost. Let us give you full details. 











A TREE TRIMMING 
PROBLEM SOLVED 


By spinning this three 
conductor cable... . 












The utility company that in- 
stalled the distribution line 
in this photo had permission 
to go through this forest of 
great old evergreens, if they 
did not cut, trim, or damage 
the trees. After investigat- 
ing all types of line con- 
struction they found that 
field spun cable was the 
best solution to their prob- 
lem. Using cable and spin- 
ning it in the field, they 
were able to put up this 
three conductor distribution 
line to everyone’s satisfac- 
tion, at a cost less than any 
other type construction. For 
information on field spun 
cable, write to address be- 
low. 






























3100 Topeka Avenue Topeka, Kansas 





94 





Gold Lights for Gold Medallion Homes 


A gold-enameled automatic electric yard light is being awarded to Kan- 
sas Power & Light Co’s customers who have Gold Medallion Homes. It’s 
all part of a promotion aimed at putting 12,000 total-electric homes on 


company lines by 1965. 


This newest KP&L promotion is the first of its kind for them and is 
catching the attention of Kansas project builders who are beginning to build 


complete areas of total-electric homes. 


The gold yard light may prove an important link in the promotional chain 
of all-electric living: It is visible to outsiders, and is therefore, a “status 


symbol” for all-electric customers. 


In the photo, KP&L’s sales manager, Lee Nicholson (right), presents a 
yard light and Gold Medallion certificate to a Topeka homeowner. 
The yard light manufacturer is New Products Inc, 401 East 22nd St, 


Kansas City, Mo. 


COMPETITOR’S CORNER 


Outdoor gas lights in service in U.S. 
outnumber those used in 1914, peak 
gaslight year. Total 45 years ago 
was 250,000; present total is ap- 
proximately 300,000. 


Experimental alfalfa dryer, de- 
veloped by Texas A&M College and 
Texas Infra-Red & Radiant Co, 
Inc, Houston, can be set up in the 
field, according to Fortune maga- 
zine. Alfalfa is dried as it is carried 
on a conveyor belt under three 
natural-gas-fired infrared units. Each 
unit has four burners, with a total 


November 23, 


input of 48,000 BTU. Cost: $200. 


Wellhead prices nearly doubled dur- 
ing the past decade due to con- 
stantly increasing demands for gas, 
but average price to residential con- 
sumers has risen 23%. Price of 
competitive fuels has had hikes 
ranging from 24 to 43%. 


Nearly 65% of all residential gas 
customers heat their homes with 
gas. Ratio has almost doubled since 
1949 when heating saturation was 
less than 36%. 
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Electrochemical 


Control Devices 


Elkonite Contacts in Your Switchgear 
Assure Dependable Service 


The performance you get from the switchgear 
you buy depends to a large extent on the 
performance of the contacts. Making and 
breaking high current circuits, with unfailing 
dependability, calls for contact materials 
which are engineered for their exacting job, 
and manufactured to uncompromising stan- 
dards of quality. 


Because contacts are so important, it pays to 
specify materials that you know you can 
depend on . . . Mallory Elkonite. The Elkonite 
process combines metals of high conductivity 
with metals having high melting points, result- 
ing in a material which utilizes both of these 


Serving industry with these products: 


Electromagnetic Metallurgical 


Copacitors Vibrators Contacts 
Relays Powder Metallurgy 
Choppers Motericls 


Welding Mcterials 


Electromechanical Electronic Assemblies High Density Metals 


Power Supplies Semiconductor 
Tuning Systems Silicon Rectifiers 
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desirable characteristics. From long experi- 
ence in contact applications, a comprehensive 
line of materials has been developed in our 
laboratories. To meet your specific require- 
ments, Mallory specialists control manufac- 
turing processes ... refractory particle size, 
methods of pressing and sintering .. . to get 
the exact hardness, mechanical strength, elec- 
trical conductivity and arc erosion resistance. 


In thousands of products made by leading 
manufacturers, Elkonite contacts have earned 
a reputation for long service and unequalled 
performance. Make sure you get these quali- 
ties, by asking your supplier to use Elkonite. 


Mallory Metallurgical Co., Indianapolis 6, Ind. 


a division of 


MALLORY 

































THIS SIMPLE TEST PROVES SF. (LEFT) REMAINS UNCONTAMINATED AFTER 
REPEATED INTERRUPTIONS...WHILE OIL (RIGHT) SHOWS EVIDENCE OF CARBONIZATION 


In this demonstration, SF¢ gas has quenched tions, has carbonized and blackened showing 
a series of arcs with negligible decomposi- obvious signs of deterioration. This means 
tion, as proved by mass spectrographic anal- that the intervals between maintenance op- 
ysis of the material before and after the test. erations on a breaker using sulfur hexafluor- 
The oil, after the same number of interrup- ide gas can be greatly increased. 
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SFs gas stability 
cuts breaker maintenance 


Makes possible greatly improved performance 


from 34.5 kv to 460 kv 


High stability of SF, gas as an arc-extinguishing 
medium will bring you economies in the opera- 
tion and maintenance of power breakers never 
before possible. New Westinghouse SF, 
breakers combine many of the recognized ad- 
vantages of both oil and air breakers, and in 
some respects are superior to either. 

The great stability of SF, (sulfur hexa- 
fluoride) assures long life of the gas as both an 
arc-quenching and an insulating medium, even 
with repeated interruptions. SF, has extremely 
high dielectric strength, recovers full dielectric 
properties rapidly . . . assures unexcelled arc 
extinction time after time. SF¢ is inert, non- 
toxic, nonflammable, odorless . . . entirely safe. 
These qualities, plus the quiet operation of the 
closed SF gas system, make SF, breakers ideal 
for all substations . . . even in urban locations 


and beyond 


where noise may be a problem. New Westing- 
house SF breakers are easier and less expen- 
sive to install and to maintain than any power 
breaker available today. 

Westinghouse power circuit breakers us- 
ing SF¢ gas are basically new. But they have 
proved themselves at several voltages and also 
promise the most practical design avenue in 
capacities of 460 kv and beyond. 

Westinghouse suggests you buy two of these 
new breakers in widely separated ratings and 
apply them in entirely different operating situ- 
ations. Prove to yourself that they will give 
you combined performance and economy you 
cannot get in any other breaker. 

Call your Westinghouse representative to- 
day. Or write Westinghouse Electric Corpora- 
tion, P.O. Box 868, Pittsburgh 30, Pa. 


J-6098 1 





PROVE THE OUTSTANDING PERFORMANCE OF THiS 
BREAKER ON YOUR OWN SYSTEM 


The principle of circuit breaker design using SF¢ gas has 
already been proved successful on several operating systems. 
Breakers from 46 kv to 115 kv have now completed over two 
years of service. 

With SF. breakers you get: FAST INTERRUPTION; EASY 
INSTALLATION; SIMPLE, LIGHT FOUNDATIONS . . . no ground 
shock during interruption . . . elimination of oil and size 
reduction cuts weight up to 65% at 230 kv; DRASTICALLY 
SLASHED MAINTENANCE . . . SF¢ does not decompose .. . 
interrupter easily removed; COMPLETE SAFETY AT ALL TIMES 
... dead tank construction; QUIET OPERATION . . . no discharge 
to atmosphere . . . closed system conserves gas. 
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you CAN BE SURE...1F ITS \ Vesti nghouse 


WATCH "WESTINGHOUSE LUCILLE BALL-DES!| ARNAZ SHOWS” CBS TV FRIDAYS 


| 
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News About People 





Botters Named Purchasing Agent at Ga. Power 





The purchasing agent post at Georgia Power Co has been filled by 
James L. Botters. The company has redesignated its former purchasing 
and stores department as the purchasing and supplies department. 

Botters joined the company in 1922 as a storekeeper and held posi- 
tions of clerk, buyer and stock clerk, before being named assistant pur- 
chasing agent in 1945. 

A member of the Purchasing Agents Assn of Georgia, he also belongs 
to the National Assn of Purchasing Agents and the purchasing and 
stores committee of Edison Electric Institute. 


Panamanian Utility Gets New President and Vice President 


Thomas E. Oglesby has been named president of Cia. 
Panamena de Fuerza y Luz, the Panama operating 
utility associate of American & Foreign Power Co. He 
succeeds Myron G. Reed, who was elected chairman 
of Cia. Panamena’s board of directors in September. 

Jackson Hoagland has been appointed to Oglesby’s 
former position of vice president and general manager 
of Cia. Panamena. 

Oglesby joined A&FP in 1931 after ten years with 
the Birmingham (Ala) Electric Co. He first served as 
accountant and assistant treasurer of Cia. Colombiana 
de Electricidad. In 1951, he transferred to Cia, Pana- 
mena as treasurer and assistant secretary. Since 1954, 
he has been vice president and general manager of the 
Panama utility. 

Hoagland goes to Panama from Chile where he was 
assistant vice president of Cia. Chilena de Electricidad. 
Before that he was advertising manager of the Arizona 





OGLESBY HOAGLAND 


Times (1946-49) and Arizona Public Service Co (1949- 
56). He was then named manager of the advertising 
and publicity department of A&FP’s subsidiary, Ebasco 
International Corp. 


B&W Makes Major Changes in Boiler Division 


J. P. Craven has been elected a vice president of Babcock & Wilcox Co 
and placed in charge of the Boiler Division’s manufacturing department. 

Craven, who was formerly manager of the division’s erection depart- 
ment, will make his headquarters at the Barberton, Ohio, office. He succeeds 
Paul H. Setzler, who has resigned. O. R. Carpenter has been elected 
assistant vice president, Boiler Division, manufacturing department. 

Craven joined B&W as a student engineer in 1928. He was made a 
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boiler erector in 1930, and technical specialist in the Barberton erection 
office in 1938. After working in the New Orleans office as district erector 
from 1945 to 1948, he became assistant superintendent of erection for the 
Boiler Division. Six years later, he became manager of the division’s 
erection department. 


(More News About People, p 100) 
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BRONZE 
POWER 
CONNECTORS 
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SPECIFY ROYAL—GET MORE FOR 
YOUR CONNECTOR DOLLAR 


When you think of quality con- 
nectors, think of Royal. 

There are distinct advantages 
in using Royal for all connector 
requirements. Royal Bronze 
Power Connectors featuring 2” 
bolts for %” IPS Pipe and 
larger, and 500 MCM Cable and 
larger, have been used by Power 
Utilities for over a quarter of a 
century. 

Royal was one of the first 
Companies to provide nested 
bolt-head designs, permitting 
one wrench installation. 


PROMPT SERVICE- 
“as promised” delivery is 
the genuine 


“ROYAL TREATMENT” 


TIOVYAL 


ROYAL ELECTRIC MANUFACTURING CO., INC. 
1122 EAST 87TH STREET « CHICAGO 19, ILLINOIS 


Designers ond Monufacturers of 
Power Switching Equipment ond Soeciol Elect’ co! Dew cos 
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Safely grounded...with 
CFI Galvanized Steel Strand 


The CFelI Image—a giant steelman—stands for the depend- 
ability that’s built into al] CFelI steel products. One of them— 
Galvanized Steel Strand —is a safe, sure way to ground electrical 
installations and equipment. 


Available in seven- or three-wire constructions, CFaI Gal- 
vanized Steel Strand for ground wire is made in accordance with 
ASTM Specification A-363. In addition, it can be produced to 
your particular specifications. 

CFal Galvanized Steel Strand, (made to 
ASTM Specification A-122), is also recom- 
mended for guy and messenger wire, and is 
available for quick delivery either from a 
nearby CFalI warehouse or from your local 
electrica! distributor. 









6931-A 


GALVANIZED STEEL STRAND 
THE COLORADO FUEL AND IRON CORPORATION 


on 
Baume - Gewwer ~ £) Pase~ Farmington (8 @ ) « Ft Worm - eusten 
Sances City ~ Lincole ~ Los Angeles « Oebiend + Obtshome Cay 
Poesia * Portiesd ~ Puctie ~ Salt ise City * Sen frenckes 
‘Sas Leantre > Leste - gc ane - Wedute 


ie the Ect WICKWIPE SPENCER STEEL. OfVISION—Ateots + Bove 
Sete + Cncags + Sewn + Sew Orienes - Mew York - Prillgceigtie 


CFA OFFICE IN CANADA: Motes 
STEEL. CANADIAN PEPRESENTATIVES AT : Calgary - Etmonton - Veecmuves + Winnigng 
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... through 
an adequate 


preventive Photos courtesy Mutual Boiler and Machinery Ins, Co. 
maintenance 
program . - - designed for field testing 


all current actuated protective devices 


with 
New MULTI-AMP portable test sets have been especially developed 
for simulating high fault currents and determining tripping charac- | 
teristics of circuit breakers and other tripping mechanisms. Circuitry | 


provides a continuously adjustable low voltage, high current source | 


for safe and accurate testing. Test unit may be overloaded up to 
500% of rating. Instrumentation includes current actuated timer to 
indicate current flow regardless of output terminal used . . . provides 
means of measuring elapsed time of test from 0.01 seconds or 0.25 of 
a cycle to 60 seconds; also measures in minutes and totalizes to 60 
minutes. 4%-inch ammeter is accurate to +2% with pointer preset 
mechanism. Standard test sets rated 1 Kva to 75 Kva provide simu- 
lated fault currents from 50 to 50,000 amperes. Other units can be 
especially designed to meet your test specifications. 


MULTI-AMP bDivision Setrd tor Bulletin $8-c8-1 


MULTI-AMP ELECTRONIC CORPORATION 
465 LEHIGH AVENUE UNION, NEW JERSEY 


CIRCUIT 
BREAKER 
TESTERS 
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...When specs call for the “strong 
silent type’’ of transformer, that’s the 
time to call for MARCUS. The new MTC 
Type “W”’ transformer guarantees DB 
LEVELS THAT ARE BELOW NEMA 
STANDARDS. So for those extra quiet 
installations, Specify MARCUS---- 
Proven quieter by independent 
laboratory test. 


MAR CU TRANSFORMER CO., Inc. 


RAHWAY,NEW JERSEY 
“Mark of Quality” 
A COMPLETE LINE OF DRY-TYPE AND LIQUID-FILLED TRANSFORMERS FROM 1 THROUGH 5000 KVA. 





e LOWER SOUND LEVELS 
e LOWER WEIGHTS 
e LOWER INSTALLATION COSTS 






Representatives in Principal Cities 








PERSONAL BRIEFS 


Robert E. Schwab has been ap- 
pointed manager of employee rela- 
tions for the Detroit Edison Co. 


Arkansas Power & Light Co has 
made these recent personne! changes 
in its treasury department. A. B. 
Coen becomes assistant to the treas- 
urer. E. K. Tedstrom is named gen- 
eral storekeeper, and W. L. Rugg 
to general storekeeper assistant. 


Appalachian Power Co has 
appointed J. A. Moore manager of 
the Cabin Creek, W. Va., plant. 


Walker L. Cisler, president of the 
Detroit Edison Co, has been elected 
president of the American Society of 
Mechanical Engineers. 


Helen Ewing Nelson has_ been 
appointed California’s consumer 
counsel which was created by the 
state legislature recently at the re- 
quest of Gov Edmund G. Brown. 


Kenneth John Moriarty joined the 
staff of the Argonne National Lab- 
oratory as an associate electrical 
engineer in the Idaho Division, lo- 
cated at the National Reactor 
Testing Station near Idaho Falls. 


New manager of the Salt Lake Di- 
vision of the business development 
department of Utah Power & Light 
Co is Alton P. Rose, succeeding 
George B. Earl who will serve as 
consultant until his retirement on 
Jan 1. 


George H. Fischer named assistant 
staff counsel of the South Carolina 
Electric & Gas Co. 


Florida Power Corp has named 
Harold E. Dunphy assistant St. 
Petersburg division manager, while 
Howard M. Khouri will succeed 
Dunphy as St. Petersburg division 
supervisor of residential develop- 
ment. 


Indiana & Michigan Electric Co has 
made these personnel appointments: 
C. H. Osha to administrative assist- 
ant in the system’s headquarters; 
Frank E. Noble to Fort Wayne Di- 
vision commercial manager in 
charge of all sales of the various 
operating areas; Edwin H. Hagen 
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to Bluffton district manager, and 
Harold Cramer to administrative 
assistant in the Fort Wayne office. 


Robert L. Allshouse, superintendent 
of construction for Stone & Web- 
ster Engineering Corp in Texas and 
Louisiana, has been named a con- 
struction manager of the world-wide 
organization and transferred to the 
Boston headquarters. 


Dr. Augustus B. Kinzel, vice presi- 
dent—research of Union Carbide 
Corp named as recipient of the 
Industrial Research Institute Medal 
for 1960 .. . Frederick C. Gardner, 
president of Ebasco Services, Inc, 
named “Distinguished Engineer in 
Industry for 1959” by the New 
York Chapter of the New York 
State Society of Professional Engi- 
neers. 


Kenncott Copper Corp has made 
M. D. Ayers director of engineering. 


OBITUARY 


Arthur L. Mullergren, consulting 
engineer and chairman of the board 
of the Western Light & Telephone 
Co .. . Hance H. Cleland, 75, 
retired chairman of the board of 
San Diego Gas & Electric Co. . . 
Jay Alan Reid, 57, safety and per- 
sonnel director for Southwestern 
Electric Power Co since 1925... 
Col F. W. Scheidenhelm, 75, struc- 
tural and hydraulics engineer and 
consultant for 30 years to the Ameri- 
can Electric Power System .. . 
Lester Bradner Faulkner, 90. 
former manager and president of the 
Olympia Light & Power Co... 
Ralph H. Holcomb, 67. consulting 
attorney and former manager of the 
claims department of the Cleveland 
Electric Illuminating Co i i 
William H. Timbie, 82, retired pro- 
fessor of electrical engineering, 
Massachusetts Institute of Tech- 
nology . . . John E. McMann, 68, 
retired traffic department manager 
of Rochester Gas & Electric Corp 
.. . Theodore P. Federer, 74. sales 
manager for Niagara Mohawk 
Power Corp . . . Joseph A. Buss- 
mann, secretary of Bussmann Mfg. 
Co... Walter J. Drury, 77, former 
vice president, director, and eastern 
district manager for Graybar Elec- 
tric Co. 
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ittle David 

and the 
ight that = 
wouldn’t fail ~ 






Little David wears dungarees 
and an air of open-faced mischief. 


His particular hobbies are baseball cards, 
teasing his saddle-shoed sister, and street light 
globes — which he stalks, and quite often hits, 


with a slingshot... the globes, not his sister. 


Street lights are a sort of challenge, and recently 
he found a perfect specimen. A beaming white job 
just begging to be busted. A clean shot from where 


he crouched in the hydrangea bush, and no wind, either. 


Little David took seven good belts at that globe, hit it 
six times and never even dented it. 
But it wasn’t hardly fair, because 
Little David’s slingshot was up against 


the child prodigy of the plastics family. 


That globe was made of APS* 


for Wheeler-Fullerton. 


* APS is a reinforced 
polyester laminate, and 
it’s a remarkable product. 
In flat or corrugated 
sheets it can be sawed, 
screwed, nailed or riveted 
to make skylights, awn- 
ings or partitions 

It can be cleanly molded 
into any size or shape. 
It’s tough, colourful, un- 
affected by temperatures 
from —70°F. to 350°F 
Write for data sheets on 
*APS globes by Wheeler- 
Fullerton. 


WHEELER :+ FULLERTON 


Lighting Division « Franklin Research Corp. 
275 CONGRESS STREET, BOSTON 10, MASS. 
WHEELER FULLERTON REPRESENTS THE MOST ADVANCED ENGINEERING IN STREET LIGHTING 


We thank Little Dawd's crestor for permssson to produce this od 
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PROFESSIONAL SERVICES 


AMERICAN A:R SURVEYS, INC. 


Aerial Topographic Maps & Photos 

Vian & Profile for Transmission Lines 
Aerial Stereo. photos for Planning 
Topographic Maps for Meservoir Studies 
Coal Stockpile Volumes by Aerial Method 


A NATIONWIDE SERVICE 
907 Penn Avenue Pittsburgh 22, Pa, 


BLACK & VEATCH 
Consulting Engineers 
Electricity-—Water—-Bewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Hates 


1600 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Endfield &t Hartford, Conn. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reporte © Surveys 
Construction © Electric, Steam, Hy 8 
Transmission ¢ Distribution ¢ Aeronautical 
Facilities *¢ Research and Development ¢ Nuclear, 
Chemical, and Industrial Plants 


160 West Broadway . New York 18, N. Y. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 

300 Park Ave. 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 


DAY & ZIMMERMAN, INC. 


Engineers 


Design-—Construction 
Transmission—Distribution Lines 
Reports—-Valuations——Rates 


New York PHILADELPHIA Chicago 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical 
Communications 
Office and Laboratory: Doble Park 
Box 344, Sement re. Mass. (6 miles from Bostun) 
Branch Office: 20 N. Wacker Dr., Chicago, Ill. 


RELAY MAN 


Thoroughly experienced in cut in, test, and 
trouble shooting all types of modern protec- 
tive relays, substation control circuits, and 
Leeds & Northrup or similar tie line recorders, 
telemetering and load control devices. Must 
have proven record of ability to work without 
immediate supervision. Excellent fringe bene- 
fits. Three step salary range: $3.30—$3.34— 
$3.39/hr., 6 mos. intervals. Headquarters to 
be in St. Petersburg with considerable travel. 
Age to 49. Present employer will not be con- 
tacted without your permission. 


Address complete resume of experience and 
education to: FLORIDA POWER CORP., P. 0. 
Box 4042, St. Petersburg, Fla, Attn: Poe S. 
Herden, Empl. Mor. 
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ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Laboratories. Testing, Research, in- 
spection and Certification, 


2 Kast End Ave. New York 21, N. Y. 


GIBBS & HILL, Inc. 
Consulting Engineers—-Designers——Constructors 


Steam, Hydroelectric, Gas-Turbine & Nucles 
Power Generation—-Electric Transmission & Distrt- 
bution Systems——Power Surveys, Reporte & Con 
tracte—Induatrial, Transportation & Communica. 
tion Factlitios—-Water & Waste Treatment Works. 


Los Angeles NEW YORK 1, N, Y. Tampa 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 
READING, PA. 


Washington New York 


HARZA ENGINEERING CO. 


Consulting Engineers 
Calvin V. Davis . Montford Fucik 
Richard D. Harsa 
Hydroelectric Plants and Dams 
Transmission 
Flood Control, Irrigation 
River Basin Development 
400 Wost Madison Street 


HOOSIER ENGINEERING 
COMPANY 


Brection and Maintenance of 
Blectrical Tranemission and Distribution Lines 


1350 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
Electrical-—Mechanica|—Structural 
Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
Surveys——Appraisals—-Reports 
Machine Design— Technical Publications 
Boston Washington New York 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Depreciation Studies——Property Records 
Cost Trends—-Special Studies—-Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 


Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


SEARCHLIGHT SECTION 


Importer introducing excellent well 
proven high voltage and other cable 
test equipment built in Germany (see 
article on p. 52) wants able and expe- 
rienced engineers as representatives for 
several large districts in the United 
States. Half ton demonstrator truck com- 
pletely equipped can be used for 
scheduled demonstrations. 


HIVOLTRONICS CORPORATION 
324 South 15th Street 
Philadelphia 2, Pa. 

Telephone: Pennypacker 5-9944 
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THE KUWIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility ¢ Industrial « Chemical 


1200 N. Broad 8&t., Philadelphia 21, Pa. 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical ¢ Mechanica] ¢ Structural 
Civil « Nuclear « Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


CHAS. T. MAIN, INC, 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Appraisals 
Design and Construction Bupervision 


Boston, Mass. Charlotte, N. C. 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 
Engineers. . Purchasing 
Specialists in Financing 
Accounting and other Operations 
231 Bo. La Balle &t. Chicage 4 


SARGENT & LUNDY 
Engineers 
146 South Dearborn Bt. 
Chisago, Il. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical ¢ Electrical « Thermodynamic 
Structural Design « Studies ¢ Supervision 
Power Stations « nsmission ¢ Distribution 
Industrial Plants ¢ Process 


1333 North Second Street Abilene, Teras 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric Telephone Lines 
Consultants 


5065 York Road Jenkintown, Pa. 


VERNON VERNON 
GRAPHICS, GRAPHICS OF PA. 
INC, INC. 


CONSULTING AND SERVICING UTILITIES 
ON MAPS, RECORDS AND FIELD INVENTORY 


Mount Vernon, N. Y. | Norristown, Pa. 
MO 4-T117 Broadway 9-3000 


Electrical Estimator-Engineer 


Prominent midwest electrical contractor wishes 
to expand its estimating and engineering 
department. Fine opportunity for an aggres- 
sive man. Good salary; bonus and other 
fringe benefits. All replies confidential. 
P-3069, Electrical World 
520 N. Michigan Ave., Chicago 11, Tl). 


ELECTRICAL DESIGNERS 


Require men experienced in designing conduit 
plans, cable systems, physical layouts, wiring 
diagrams, lighting systems, and other electrical 
features of hydroelectric powerplant design. De- 
tailing and checking experience primary require- 
ment. Send resume to Mr. James E. Collins, 
Personnel Manager. 
Harza Engineering Compa ae 
400 W. Madison St., Chicago 6, Illinois 
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EMPLOYMENT « BUSINESS OPPORTUNITIES «. EQUIPMENT—USED or RESALE 


LARGE POWER EQUIPMENT 


Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 


DO YOU GET OUR STOCK LIST? OVERSEAS 
BELYEA COMPANY, INC. : 
51 Howell St. Jersey City, N. J 
OL-3-3334 
| Subsidiary of major oil company operating in Eastern 
5 Venezuela has career opening for an Electrical Engineer 
id TN | having the following qualifications: 


LL ia wa 


, Parla? ' B.S. E.E. plus minimum 3 years experience in one or more of the 
is n Ave hay 


following: Process Plant Design, Medium & Low Voltage Dis- 
tribution System Design, application of Switchgear & Protective 
relays. Applications of Telemetering & Supervisory controls 





ADDRESS BOX NO. REPLIES TO: Bow N 
Classified Adv, Div, of thia publi ‘ 





Send to office neureat you 


VEW YORK 36 P.O. ROX 1 


CHICAGO 11: 620 N. Michigan A Liberal salary plus bonus, living allowance, travel expenses & other benefits. 
ce nee eee eee ee Qualified candidates submit detailed experience resume & personal data to: 





POSITIONS VACANT 


Wanted — Graduate Electrical Engineers — . 

Electric Utility in North Jersey area. Some 

experience in transmission and distribution 

desired. Please answer giving education, ex- 

verience and salary expected. P-2345, Elec- ‘ 

trical World. : P.O. Box #1166 Pittsburgh 30, Pa. 
Administrative Engineer — wee have back- 
ground in electric or gas utility field with 
successful record in supervisor; or mana- 
gerial capacity. Administrative ability essen 

tial. An unusual opportunity for a man w th 
Electrical Engineering or Mechanical Engi- 
neering degree to use and develop all of his 


capabilities. Will manage and be responsible 
for all operations in his district. ae ation — 
Southwest. Reply sending a complete resume 
to I ; 4 ; 


»-2981, Electrical World. 














Senior poeenmees pause Project level po- 3—2500 KVA G-E 69000—2300Y ENGINEER 
sition. Established consulting engineering or- 00 
ganization with offices in Chicago and New 3—2500 KVA GE 690 2400/4160Y Young, aggressively growing Pacific N.W. manu- 
Yo ork. M nimum qualifications: BEE degree, 3—2500 KVA G-E 69000—7200 12470Y facturing organization oe ——< Career oo. 
ower option, 10 years experience in design | 4—2500 KVA W-H 34500—2400/4800 ay Ty Ea 
of team-el ectric generating stations ae 3—1500 KVA G-E 69000—2300Y neor College Graduate to eee Sanne 
o perto a lations an rite specifi- equivaien n " 
ations for equipment, controls and installa- 3—1500 KVA GE 69000—2400/4160Y sponsible experience in E.E.. preferably in electric 
tion contracts. A.C. network analyzer and re- 3—1500 KVA G-E 69000—7200/12470Y eagiee. Sheets Rane cone anpetense be cic ond 
Duties include supersieien may desirable. | 4—1000 EVA Mol 7200/12470Y—4160 maak 
come l of electrical design-drafting group. 3—333 KVA W-H 67000/639000— Company employs 500, with vee top management 
Zalanced personality required for client con- F 4d Saw Ch d t 
tne t onl yee Mare rama Fos Raraee oa. og G-E 66000—2400/4160Y sien “and Ghereiiestion Provides fine growth  ov- 
nortunit : eae  aenl lili sempsiieieal 3—3 portunity. Modern plants located in metropotitar 
t on gr — : — pees 1 oe of er, 1—750/938 KVA G-E 3-Ph. 33000— area in heart of Northwest recreational area. Top 
; z t fina al ncentive. pay. excellent fringe benefits, outstanding profit 
Submit two copies of complete resume. Inter 6900Y—-TCUL equip. fan cooling sharing plan. interviews will be arranged for 

ews in Chicago. P-3111, Electrical Worl 1—1000 KVA W-H 3-Ph. 33000—7200Y quelited engineers Send resume and salary re- 

TCUL equipped 
SELLING OPPORTUNITIES OFFERED Personnel Department 
© ° k 

pr ge wanted for manufacturer of Many other items in stoc OMARK INDUSTRIES, INC. 

reet lighting equipment pole ne speciai- 
ties Full particulars. RW-9821, Electrical TRANSFORMERS WANTED 9701 $. E. McLoughlin Bivd 
World. Portland, Oregon 


Manuftacturer’s Es represent old. es- 


Reliable rewind ond repair service 















tablished man eturer of high tension. wet on oll mokes of transformers 

rocess elec cal sorecl ain specialties no 
standard insulator line n Eastern Pennsy!l- 

ala, Mew Seseep, lattapaiiien Sew York. THE ELECTRIC SERVICE CO. ELEC. ENGINEER REA SYSTEM 
Delaware and Virgi nia. In applying please IN CENTRAL ALASKA 

ve age and send recent photo. RW-277 5316 Hetzel St. 


Requires engr. with first rate utility and admin 
experience. Should be versed on REA methods 
Salary to $15,000.00 a year. Write to 


R. t. HALL 
FAIRBANKS, ALASKA 


ees Saree Cincinnati 27, Ohio 


47 Years’ Dependable Service 
EMPLOYMENT . . . EQUIPMENT . . . 
BUSINESS 


| 
| 
| 
: 
| 
| 
| 
: 








OPPORTUNITIES WHO’S WHO in— WANTED: USED 


Conductor 


Ww need— Tensioning Equipment 
hatever ne Write ior copy of EERA Directory In good condition, send specifications with reply 


think “SEARCHLIGHT” FIRST C. W. SWARD, Executive Director EERA W-2982, Electrical World 
1675 Fifth Se. Clermont, Florida Class. Adv. Div.. P.O Box 12, N.Y. 26. 
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The Meetings Calendar 


NOVEMBER 


American Society of Mechanical Engineers—Annual Meeting, 
Chalfonte-Haddon Hall, Atlantic City, N. J., Nov. 29-Dec. 4. 


DECEMBER 


© Fourth Midwest Symposium on Circuit Theory—Marquette 
University, Milwaukee, Wisc, Dec. 1-2. 


Eastern Joint Computer Conference—Statler Hotel, Boston, 
Mass., Dec. 1-3. 


American Institute of Mining, Metallurgical, and Petroleum 
Engineers—1959 Electric Furnace Conference, Cleveland Hotel, 
Cleveland, Ohio, Dec. 2-4. 


Electric Companies Public Information Program—Steering Com- 
mittee, Waldorf-Astoria, New York City, Dec. 8. 


Second National Conference on the Application of Electrical 
Insulation—Sponsored by the AIEE & NEMA, Shoreham Hotel, 
Washington, D. C., Dec. 8-10. 


JANUARY—1960 


Industrial Heating Equipment Association—The Warwick Ho- 
tel, Philadelphia, Pa., Jan. 18-19. 


Pennsylvania Electric Association—Systems Operation Com- 
mittee, Philadelphia, Pa., Jan. 21-22; Structures and Hydrau- 
lics Committee and Transmission and Distribution Committee, 
Pittsburgh, Pa., Jan. 28-29. 


Oklahoma Utilities Associotion—Accounting Section, Tulsa, 
Okla., Jan. 22. 


National Association of Corrosion Engineers—fFifth Annual 
Corrosion Control Short Course, University of Houston, Hous- 
ton, Texas, Jan. 22-23. 

Hydraulic Institute—Homestead, Hot Springs, Jan. 25-27. 


Canadian Electrical Association—Eastern Zone, Chateau Fron- 
tenac, Quebec, Canada, Jan. 25-28. 


National Association of Purchasing Agents—Public Utility 


Buyers Group, Mid-Winter Meeting, Atlanta Biltmore Hotel, 
Atlanta, Ga., Jan. 31-Feb. 1-2. 


Advertising Index 


American Institute of Electrical Engineers—Winter Meeting, 
New York City, Jan. 31-Feb. 5. 


FEBRUARY 


American Society of Heating, Refrigerating and Air-Condition- 
ing Engineers—Semi-Annual Meeting and Second Southwest 
Heating and Air-Conditioning Exposition, Baker Hotel, Dallas, 
Texas, February 1-4. 


Fourth National Industrial Electric Heating Conference—Spon- 
sored by The Industrial Electrification Council, Netherland- 
Hilton Hotel, Cincinnati, Ohio, Feb. 1-4. 


American Society for Testing Materials—Committee Week, 
Hotel Sherman, Chicago, Ill., Feb. 1-5. 


American Institute of Electrical Engineers—Winter General 
Meeting, New York City, Feb. 1-5. 


@ Pennsylvania Electric Association — Electrical Equipment 
Committee, Harrisburg, Pa., Feb. 4-5; Joint Meeting of Re- 
lay and Communications Committee, Hotel Bellevue-Stratford, 
Philadelphia, Pa., Feb. 11-12; System Planning Committee, 
Hotel Pittsburgh-Hilton, Pittsburgh, Pa., Feb. 15-16; Prime 
Movers Committee, Hotel Bellevue-Stratford, Philadelphia, Pa., 
Feb. 18-19. 


© National Electrical Week—Feb. 7-13. 

@ Missouri Valley Electric Association—Industrial & Com- 
mercial Sales Conference, President Hotel, Kansas City, Mo., 
Feb. 8-9. 


© American Institute of Mining, Metallurgical, and Petroleum 
Engineers—Annual Meeting, Hotel Statler N. Y., Feb. 14-18. 


© National Society of Professional Engineers—Winter Meeting 
Broadway Hotel, Wichita, Kansas, Feb. 18-20. 


e@ National Rural Electric Cooperative Association—Annual 
Meeting, St. Louis, Mo., Feb. 22-25. 


© Pacific Coast Electric Association—Business Development 
Meeting, Hotel Lafayette, Long Beach, Calif., Feb. 29-March 1. 


e@ Additions this week. 


AVON BrRGlOy CO. oso ccassccees $7, 88 General Cable Corp............... 8, 9 Sangamo Electric Co. 


Allis-Chalmers Mfg. Co. .. 
American Brass Co. 
Anderson Electric Corp. 


Bethlehem Steel Co. 
Burndy Corp. 


C&D Batteries, Div. Electric Autolite 
Co 


Glastic Corp. 


Cable Spinning Equipment Co. 
Central Transformer Corp........ . 


.2nd Cover, 42 General Electric Co. 
39 Apparatus Dept. 


International Business Machines 


Kuhiman Electric Co. ......... 4th Cover 


Searchlight Section 


ae 2 ae, 2. : 
60, 61, 63, 78, 79 Thomas Works, Delta-Star Electric 
7 


Div., H. K. Porter Company, Inc.. 
United States Steel Corp 


Wagner Electric Corp 
Westinghouse Electric Corp. ‘ 36, 


Chance Co., A. B. 

Colorado Fuel & Iron Corp. 
Wickwire Spencer Steel Div 

Copperweld Steel Co. 

Cornell-Dubilier Electric Corp 


Delta-Star Electric Div., 

H. K. Porter Company, Inc 
Directory of Engineers.... 
Dossert Mfg. Corp. 

Dravo Corp. 
duPont de Nemours Co. 
Polychemicals Dept. 


Engineers, Directory of 


Fargo Mfg. Co., Inc 
Federal Pacific Electric Co 


104 


Mallory & Co., Inc., P. R. 

Marcus Transformer Co., 
Minneapolis-Hone ney 

Moloney Electric Co. .............. 6, 
Multi-Amp Electronic ne ‘ 


Ohio Brass Co. 
Orangeburg Mfg. Co. 
Div. Flintkote Co. 


Pennsylvania Transformer Div. 
McGraw-Edison Co. 


Radio Corp. of America 
Roebling’s Sons Corp., 
Royal Electric Mfg. Co., Inc 


Wheeler-Fullerton Lighting Div... 
Wheeler Mfg. Co., C. H. 


PROFESSIONAL SERVICES 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT OPPORTUNITIES..... 103 
EQUIPMENT 


(Used or Surplus New) 
For Sale 
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seals in oxide-inhibiting PENETROX® 
...on the connector contact surfaces 





No Cutting...No Snipping or Ripping...Just a Gentle Pull 


and your Burndy STRIPSEALED connector is ready to make a 
trouble-free aluminum connection. STRIPSEAL, the leak-proof, all- 
weather, plastic cover hugs the connector like a “‘cocoon’’...seals 
in oxide-inhibiting PENETROX—on the contact surfaces, where it 
belongs. It’s easy to use...even with work gloves on. It’s clean 
... just dry brush conductor and install the connector; no on-the-job 
application of oxide inhibitor needed. It’s sure...lineman can’t 
forget PENETROX. For positive protection of every connection, 
specify Burndy connectors with STRIPSEAL. Write for full details. 








TAPIT® with STRIPSEAL makes 
neat, clean aluminum-to-copper 
connections. 





Toronto, Canada 





Norwalk, Connect. tn Europe: Antwerp, Belgium 


You save time and money when you 
order Kuhlman ASA standard medium 
transformers (through 10,000 KVA, 69 
KV). There’s little or no engineering 
time. Production costs are lower. Quality 
is high and uniform. Delivery is faster. 
It pays to specify Standard Kuhlman. 

However, when the job calls for some 
deviation from the standard, Kuhlman’s 
unique capabilities are even more 
valuable to you. Here you get engineer- 
ing and manufacturing flexibility that 
is able to meet your special needs with- 
out delay or undue loading of costs. 

Whether your order is for standard or 
non-standard transformers, you'll get 
fast service, close pricing, and assured 
satisfaction from Kuhlman—transform- 
er specialists for 65 years. 

Be sure to get a quote from Kuhlman! 
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KUHLMAN ELECTRIC COMPANY General Offices: Birmingham, Michigan 
BAY CITY, MICHIGAN * CRYSTAL SPRINGS, MISSISSIPPI ® SALINAS, CALIFORNIA 
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